State of Georgia
Telecommunications
Design Manual

Georgia Technology Authority

Georgia State Financing and I nvestment Commission

March 1, 2003




State of Georgia
Telecommunications Design Manual

Georgia Technology Authority

Geor gia State Financing and I nvestment Commission

March 1, 2003



PREFACE




Publication Designation

State of Georgia Telecommunications Design Manual
Subject

Networking, Telecommunications, and Cabling
Effective Date

March 1, 2003
Super sedes

State of Georgia Telecommunications Design Manual, July 1, 2002
Telecommunications AEC Design Manual, September, 2001

Scheduled Review

Six months from effective date

Authority

Statewide Technical Committee

Overview

Thisisthefirst major revision of the Telecommunications Design Manual. The intent of this document isto provide
guidance to professionals engaged in design projects for the State of Georgia all of which usually include a
telecommunications component. Nonetheless, the design of a telecommunications system requires the use of a
Registered Communications Distribution Designer who will retain full responsibility for the design of the
telecommunications distribution system

This document addresses the technical aspects of telecommunications systems deployment. Administrative
procedures are a separate document.

Significant changes in technology and standards have occurred since the 2002 publication. Those changes have
been incorporated into this revision. One major revision is the addition of Category 6 cabling which isthe result of
ratification of the standard for Category 6 cabling by ANSI/ANSI/TIA/EIA in 2002

This document is not intended for use as atemplate.

Stakeholders external to the Georgia Technology Authority (other state agencies) and external to the State of Georgia
have reviewed thisrevision. Documents prepared by other agencies (Board of Regents, Georgia Building Authority,
etc.) have been reviewed and are addressed as part of this document. This helps the relevancy of the document and
adds significantly to the technol ogical merit of this document.
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A. GENERAL RECOMMENDATIONS

1.0 Introduction

This manual iswritten to provide guidance to State of Georgia Agencies, Architects and Design Engineersinvolved
with the design and construction of State facilities. The Georgia Technology Authority (GTA), the Georgia State
Financing and Investment Commission (GSFIC) and the Governor’s Office of Planning and Budget (OPB) along with
representatives from all many other state agencies devel oped have participated in the development of this manual.
This manual isbased upon the most current available literature; codes, standards and industry accepted practice
available at the time of publication. Thisisaliving document and the result of many statewide technical committee
meetings. This committee consists of state agency officials and industry partners tasked with producing and
continuously maintaining this manual.

This design manual establishes a strategic direction for the physical connection of communications devicesin State
of Georgiafacilities. Architects, Engineers and State Agency officials should are encouraged to use this manual asa
design reference for telecommunications. A properly designed and constructed telecommunications system should
be adaptable to change over the life of the building. The criteria contained within this manual are subject to revisions
and updates due to technological advances within the telecommunications industry.

Telecommunications has afinancial impact on all construction and renovation of State of Georgiabuildings. Itis
expensive and time-consuming to continually change cabling systemsto support different network configurations,
computer systems and the relocation of employees. Therefore, it isvery important that the design and construction
of new or renovated buildings effectively avoids obsolescence. That iswhy in recent years, national and
international standards organizations have been developing standards for the various elements of
telecommunications cabling systems. The State of Georgia' simplementation of these standards will ensure aflexible,
uniform tel ecommunications environment and:

Provide telecommunications architecture based on recognized standards to support efficient, long-lasting, cost-
effective operations.

Reduce the amount of time required to install new networks or to reconfigure existing local area networks.
Provide the flexibility to operate multiple high bandwidth technologies on a single structured cabling system.

Eliminate the cost of installing non-standard, proprietary, vendor-specific cabling by providing standards-based
cabling systemsthat will support awide variety of equipment.

Improve network manageability and facilitate automated cabling system management through the use of uniform
and industry standard identification and numbering schemes.

Allow for the growth of anticipated high speed, high bandwidth Local Area Networks (LANSs), Metropolitan
AreaNetworks (MANSs) and Wide Area Networks (WANS) that may be required by future specialized
applications.

2.0 Background

Earlier State of Georgia telecommunications manuals focused on building cabling only and were incomplete. As
development progressed on these earlier manual s technol ogy advanced and necessitated continuous revisions of
those documents. The last telecommunications manual was published in 2001. This manual replaces all previously
published GTA guidelines, directiveswith respect to major construction and renovation projects. Guidelines
published by many other Agencies have been reviewed and included in this manual. This manual addresses
expanded recommendations for telecommunications and includes OSP Distribution. These expanded
recommendations emanated from the work of the Georgia Statewide Telecommunications Technical Committee. This
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committee consists of state agency professionals, local government agency officials, manufacturers, vendors,
Architects, Professional Engineers, higher education representatives and other design professionals with extensive
experience in the telecommunicationsfield.

3.0 Design Manual Scope
Thismanual is applicableto all state agencies and institutions of higher education (hereinafter collectively referred to
as" Agencies") responsiblefor local and wide-area networking, telecommunications, or related cabling between or
within state-owned or state-leased buildings. This manual isintended to provide telecommunications design and
installation information for all new state buildings and major renovations. This manual should also be used for cable
retrofitting or telecommunications re-cabling unless there is a strong business case for not doing so.
Specifically thismanual pertainsto cablingin:

Newly constructed buildings

Buildings undergoing major renovations

New long-term leased occupancy spaces

New multi-building sites that use state owned fiber optic or copper cables

4.0  Purposeof ThisManual

Effective telecommunications and networking cannot be accomplished without adherence to standards. Additionally
cabling infrastructure costs cannot be contained without adherence to sound installation and management practices.
To ensure that the future telecommunications and connectivity needs of agencies are met in a cost-effective manner,
this manual confirmsthe State of Georgia' s support for ANSI/ANSI/TIA/EIA and |EEE standards for
telecommunications.
The following standards are applicable to telecommunications cabling:
The American National Standards I nstitute (ANSI) approves standards as having been properly developed.
The Telecommunications Industry Association (TI1A) devel ops standards for cables.

The Electronics Industry Association (EIA) focuses on physical device standards.

The Institute of Electrical and Electronics Engineers (IEEE) publishes networking and tel ecommunications
standards

Thismanual isintended to give recommended minimums for telecommunicationsin state facilities. This manual
addresses the physical pathways, media, and cable administration practices. The purpose of this manual isthreefold:

To providedirection

To enable the planning of telecommunications facilities with little knowledge of the specific electronic equipment
that will be installed

To define ageneric telecommunications cabling system that will support state agency cabling needs in a multi-
vendor and multi-product environment.

5.0 The Statewide Technical Committee Approach
3



Thismanual provides: 1) alisting of the general telecommunications, networking, cabling and administration
recommendations adopted by the State of Georgia; 2) reference materials and web sites related to the
recommendations; and 3) a general discussion of how state agencies should typically address the recommendations.

ANSI/ANSI/TIA/EIA and |EEE standards referenced herein are adopted in both their present state and as amended
or replaced unless otherwise indicated in the statement of GTA recommendations provided below. Every effort will
be made to ensure that these recommendations are reviewed semi-annually. Whenever ANSI/ANSI/TIA/EIA or IEEE
introduces major modifications, thiswill trigger a committee review of recommendations by the Statewide
Telecommunications Technical Committee. Asreviews are conducted, the review dates and recommended
modifications will be added to this manual.

The commi ttee recommends foll owing the general cabling industry practice of using a Structured Cabling System
(SCS). Other cabling systems may beinstalled in addition to the SCS but as a minimum the committee recommends
that aSCShbeinstalled. A properly designed SCS allows the designer and installer to cable abuilding for
telecommuni cations needs without knowing specifically what equipment will be utilized. The SCSis geared for long-
term stability and flexibility and is based on the idea of wiring buildings once. The SCS approach allows the cable
and telecommunications outlets to remain unchanged as connections and services vary.

There aretypically eight major components of the SCS asfollows: 1) Service Entrance Facilities 2) Main Equipment
Room 3) Telecommunications Room 4) Backbone Cabling 5) Horizontal Cabling and 6) Work Area Outlets7)
Grounding and Bonding and 8) Administration and L abdling.

Dueto the legacy placement of cabling on many College and University campuses, in some instances it may be
necessary to deviate from the SCS scheme and continue with the current scheme. OSP pathways and Backbone
Cabling that will be customer owned should be considered part of the SCS.

To become a member of the Statewide Telecommunications Technical Committee contact your regional Georgia
Technology Authority/ Communications Distribution Designer (GTA/RCDD) or the Georgia State Financing and
Investment Commission (GSFIC).

6.0 Teecommunications Design Intent

It isdesired by the State of Georgiato have auniform cabling plan in each building/facility for voice, data, image, and
video distribution to allow for flexible changes, office renovations, equipment migrations and constant upgrades.
This cabling system should be based on industry standard structured cabling systems that are not proprietary and
conform to current ANSI/ANSI/TIA/EIA Commercia Cabling Standards.

It isthe intent of this manual to provide guidance to designers and engineersto assure adherence to nationally
recognized codes and standards. For those involved in designing telecommunications infrastructure and cabling

systemsfor State of Georgia buildings the GTA/RCDD provides expert design review assistance to the Agency and
other design professionals.

7.0  Committee Objectives
The Statewide Telecommunications Technical Committee’ s objectives are as follows:

To explain theinterplay of industry-supported standards, Georgialaws and sound enterprise business practices
in providing an architectural foundation for telecommunications and networking for Georgia' s agencies.

To provide the agency with recommendations related to networking and telecommunications infrastructure
devel opment, maintenance and administration.



To provide aframework for the integration of telecommunicationsintothe design and installation of state
facilities.

8.0  Teecommunications Budget
The telecommuni cations budget for a project should include the costs associated with engineering, installation,
testing and documentation. The engineering cost should include, design, engineering, supervisory and project
management functions. The installation cost should include the actual installation labor and materials costsfor a
Structured Cabling System. Testing and documentation costs should include the associated electronic test report
documentation, electronic and hard copies of all as-built drawings and the software used to read/view the electronic
testing and as-built drawings.
The overall budget should include all of the above for the following items:

Theinter-building cabling and support infrastructure for voice, data and video

Theintra-building cabling and support infrastructure for voice, dataand video

All devicesfor CATV connections

All interconnect and patch cables.

At thistime, active and passive devices for all data network connections (i.e. switches, routers, fiber optic devices,
etc...) are should not be included in the construction phase. Electronic network equipment should be provided by

the agency.

9.0 Regulatory Recommendations/ Codes and Standards

9.1 Regulatory Agencies

Currently, the following agencies and their codes, standards and regulationsshould govern all telecommunications
work performed for the State of Georgia.

Acronym Organization Web Site

ANSI American National Standards I nstitute Www.ansi.org

ASTM American Society for Testing Materials www.astm.org

BICSI Building Industry Consulting Service International www.bicsi.org

BOCA Building Officials and Code Administrators International, Inc.  www.bocai.org

EIA Electronic Industries Alliance WwWw.eia.org

EPA Environmental Protection Agency WWW.epa.gov

EPD - Georgia Georgia Environmental Protection Division www.dnr.state.ga.us/dnr/environ
FCC Federal Communications Commission www.fcc.org

ICEA Insulated Cable Engineers Association, Inc. www.icea.net

IEEE Institute of Electrical and Electronic Engineers, Inc Www.ieee.org

IEC International Electrotechnical Commission www.iec.ch

SO International Organization for Standardization WWw.iso.ch

NEMA National Electrical Manufacturers Association WwWw.nema.org

NFPA National Fire Protection Association www.nfpa.org

NEC (NFPA 70)  Nationa Electrical Code www.nfpa.org

OSHA Occupational Safety and Hazard Administration www.osha.gov

SCTE Society of Cable Telecommunications Engineers WwWw.scte.org

RUS Rural Utilities Services www.rurdev.usda.gov/rus/
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TIA Telecommunications Industry Association www.tiaonline.org
uL Underwriters Laboratories www.ul.com

9.2 National Electrical Code, NFPA 70

The National Fire Protection Association has acted as the sponsor of the National Electrical Code (NEC) since 1911.
The original Code was developed in 1897 as aresult of the united efforts of variousinsurance, electrical, architectural,
and allied interests. The purpose of the NEC isthe practical safeguarding of persons and property from hazards
arising from the use of electricity. The NEC provides the minimum code requirements for electrical safety. In
telecommunications distribution design, the NEC must be used in concert with the ANSI/EIA/TIA standards
identified below, which are intended to insure the performance of the telecommunicationsinfrastructure. Designers
should always consult with the local electrical Authority Having Jurisdiction (electrical inspector), who may have
additional, more stringent requirements, beyond those contained in the NEC.

The particular sections of the NEC of interest to designers and installers of telecommunications distribution,
telecommunications systems, and information processing systems are:

Article 250 -- Grounding

Article 517 -- Health Care Facilities

Article 645 -- Information Technology Equipment
Article 770 -- Optical Fiber Cables and Raceways
Chapter 8 -- Communications Systems

The National Electrical Codeisavailable from:

National Fire Protection Association
1 Batterymarch Park

PO Box 9101

Quincy, MA 02269-9904

9.3  ANSI/ANSI/TIA/EIA Standards

The Telecommunications Industry Association/Electronics Industry Association (ANSI/TIA/EIA) engineering
standards and publications are designed to serve the public interest by eliminating misunderstandings between
manufacturers and purchasers. The standards facilitate interchangeability and improvement of products, and assist
the purchaser in selecting and obtaining the proper product for his particular need.

ANSI/TIA/EIA Standards are updated every 5 years. Due to the rapid changes in the telecommunications and
electronicsindustries, ANSI/TIA/EIA publishes periodic Telecommunications Systems Bulletins (TSB) which
provides additional guidance on certain technical issues that must be addressed prior to the next scheduled revision
of the Standards. Theinformation contained in TSBsis usually incorporated into the applicable Standard during the
next Standard revision. Standards and publications are adopted by ANSI/TIA/EIA in accordance with American
National Standards Institute (ANSI) patent policy.

ANSI/ANSI/TIA/EIA Standardsareavailable from:
Globa Engineering Documents

15 Inverness Way East

Englewood, CO 80112-5704

1-800-624-3974

Optical Fiber Systems Test Procedures, ANSI/ANSI/TIA/EIA-526 (series)
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ANSI/ANSI/TIA/EIA-526 contains a series of test procedures devel oped to provide uniform procedures for testing
all or part of fiber optic systems or subsystemsintended for optical communications or datatransmission use. The
base document isANSI/ANSI/TIA/EIA-526 and each test procedureis listed separately by test procedure number for
both multimode and single mode fiber optic cable.

Cabling Standard, ANSI/ANSI/TIA/EI A-568 (series)

The ANSI/ANSI/TIA/EIA-568 (series) isthe Commercial Building Telecommunications Cabling Standard. This
standard defines a generic telecommunications wiring system for commercial buildings that will support a multi-
product, multi-vendor environment. It also provides direction for the design of telecommunications products for
commercial enterprise.

The purpose of the standard is to enable planning and installation of building wiring with little knowledge of the
telecommunications products that subsequently will be installed. Installation of wiring systems during building
construction or renovation is significantly less expensive and less disruptive than after the building is occupied.
ANSI/TIA/EIA-568 establishes performance and technical criteriafor various wiring system configurations for
interfacing and connecting their respective elements.

Pathways and Spaces, ANSI/EIA/TIA-569 (series)

The ANSI/EIA/TIA-569 (series) isthe Commercia Building Standard for Telecommunications Pathways and Spaces.
This standard recognizes three fundamental concepts related to telecommunications and buildings

@ Buildings are dynamic.

Over thelife of abuilding, or campus, remodeling is more the rule than the exception. The standard recognizes that
changes will take place.

2 Building telecommunications systems and media are dynamic.

Over thelife of abuilding, or campus, both telecommunications equipment and cabling requirements change
dramatically. The standard recognizes this fact by being as independent as possible from specific vendor equipment
and media.

3 Telecommunications is more than just voice and data.

Telecommunications al so encompasses many other building systemsincluding environmental controls, security,
audio, television, sensing, alarms and paging.

Telecommunicationsincludes all low voltage signal systems that convey information within or between buildings.

In order to have abuilding, or campus, successfully designed, constructed, and provisioned for telecommunications,
it isimperative that the telecommunications design be incorporated during the preliminary architectural design
phase. To accomplish this, the architect must work closely with the designated GTA/RCDD; and the Agency’s
Facilities Coordinator., and the Architect

Adminigtration Standard, ANSI/ANSI/TIA/EIA-606A (series)

The ANSI/ANSI/TIA/EIA-606A (series) isthe Administration Standard for the Telecommunications I nfrastructure of
Commercial Buildings. Administration of the telecommunications infrastructure includes documentation of cables,
termination hardware, patching and cross-connection facilities, conduits, other cable pathways, telecommunications
rooms, and other telecommunications spaces. The purpose of this standard is to provide a uniform administration
scheme that isindependent of applications, which may change several times throughout the life of abuilding. This
standard establishes guidelines for owners, end users, manufacturers, installers, and facilities administratorsinvolved
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in the administration of the telecommunications infrastructure.
Grounding and Bonding, ANSI/ANSI/TIA/EIA-607 (series)

The ANSI/ANSI/TIA/EIA-606 (series) isthe Commercia Building Grounding and Bonding Requirements for
Telecommunications. The National Electrical Code (NEC) provides grounding, bonding, and electrical protection
requirements to ensure life safety. Modern telecommunications systems require an effective grounding infrastructure
to insure optimum performance of the wide variety of electronic information transport systems that may be used
throughout the life of abuilding. The grounding and bonding requirements of this standard are additional technical
requirements for telecommunications that are beyond the scope of the NEC. These standards are intended to work in
concert with the cabling topology specified in ANSI/ANSI/TIA/EIA-568, and installed in the pathways and spaces
designed in accordance with ANSI/ANSI/TIA/EIA -569.

9.4  Local Area Network Ethernet Standard, |EEE 802.3 (series)

The State of Georgiatypically utilizes the Ethernet LAN protocol at al facilities. All State of Georgia
telecommunications infrastructure must be designed to support the Institute of Electrical and Electronic Engineers
(IEEE) Ethernet 802.3 standards. Most State organizations are in the process of migrating to the 1000Base-X Gigabit
Ethernet protocol based on the |EEE 802.3z standard. All newly installed cabling should support this protocol.
Careful consideration must be given to the multimode fiber optic distance limitations and signal loss limitations (less
than 2.5 dB end-to-end) necessary to support the |EEE 802.3z protocol.

95 The BICSlI Tdecommunications Distribution M ethods M anual

The Building Industry Consulting Service International, Inc. (BICSI) is a Telecommunications Association whose
mission isto provide state-of-the-art telecommunications knowledge to the industry, resulting in good service to the
end user. BICSI develops and publishes the Telecommunications Distribution Methods Manual (TDMM). The
TDMM isnot acode or standard. The TDMM is an extensive volume of information on the various aspects of
telecommuni cations systems and telecommunications distribution. The TDMM provides discussions and examples
of various engineering methods and design solutions that can be selected and employed in order to meet the
requirements of the NEC and ANSI/ANSI/TIA/EIA standards. Designers and installers are encouraged to use the
TDMM as an engineering tool, within the constraints of the unique requirements this manual .

Additional BICSI Publications:

BICS -- Cabling Installation Manual
BICS -- LAN Design Manual
BICS — Customer-Owned OSP Design Manual

BICSl publicationsare available from:

BICS

8610 Hidden River Parkway
Tampa, FL 33637-1000
1-800-242-7405

10.0 Local Code and Regulatory Compliance
Federal, state, and local codes, rules, regulations, and ordinances governing the work, isas fully part of this manual
asif herein repeated or hereto attached. If the contractor should note itemsin the drawings or the specifications,

construction of which would be code violations, promptly call them to the attention of the Owner's representative in
writing. Where the requirements of other sections of the specifications are more stringent than applicable codes,
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rules, regulations, and ordinances, the specificationsshould apply.

All pertaining statutes, ordinances, rules, codes, regulations, standards, and the lawful orders of all public authorities
having jurisdiction over the construction of telecommunications cable systems will be followed in the design and
installation of cabling systems. These include, without limitation, applicable building codes, and handicapped
regulations (ADA), municipal codes, fire codes, state statutes and the regulations of the Occupational Safety and
Health A dministration (OSHA).

11.0 Adherenceto Reference Documents

This manual does not exclude any part of the ANSI/ANSI/TIA/EIA standards but may recommend additional
practices based upon field experience in state facilities. It isthe responsibility of the designer to be familiar with the
most current revision of the ANSI/ANSI/TIA/EIA standards and to utilize the standards without exception unless
recommended to do otherwise by thismanual. Additionally, the designer is responsible to know and comply with all
codes. Codesshould be enforced; however, where they may differ with standards, the more stringent code
requirement should be followed.

12.0 Industry Standard Drawings and Specifications

12.1 Overview

The overall CSI Master-format Construction Drawing package should identify telecommunications drawingsas “ T-
series” numbers. These drawings should be included in addition to the other CSI Divisionsif the scope of the
telecommunication work justifies this effort. Thelist of drawings detailed below isfor reference only. Some drawing
elements may be combined onto a single sheet for smaller projects. Large projects may require all of these drawings
and more to convey the intent of the necessary design intent of the telecommunications cabling and support
infrastructure. Drawings should be provided to address both interbuilding and intrabuilding telecommunications
needs based upon the scope of work devel oped during the predesign phaseof the project.

The following is a list of recommendations concerning drawings which should be used on projects which have a
major tel ecommunications work component.

12.2 Recommended Drawings

:I'O Series- Campus or Site Plans— Exterior Pathways and Inter-building Backbones

T1 Series- Layout of complete building(s) per floor — Serving Zone Boundaries, Backbone Systems and Horizontal
- Pathways

T2 Series- Serving Zones Drawings— Drop Locations and Cable Label ID’s

T3 Series- Detail drawingsto scale of the Service Entrance Room (SER), Main Equipment Room (MER) and
- Telecommunications Rooms (TR) — Detail Plan Views, Telecommunications and AMEP Elevations,
Equipment Rack and Wall Mounted Equipment Elevations.

T4 Series- Typical detail drawings of faceplate labeling, fire stopping, ADA compliance, Safety, DOT, and other
- detail drawings as necessary to effectively describe both inter-building and intra-building design
elements.

T5 Series- Schedules of cabling and equipment spreadsheets for cutovers.
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TO Drawings

Show physical and logical connections from the perspective of an entire campus, such as actual building locations,
exterior pathways and inter-building backbone cabling on plan view drawings and major system nodes and related
connections on the logical system drawings.

Sheet Number Sheet Title
TO-SP Physical Site Plan
TO-SL Schematic/Riser Diagram Site Plan
TO-SP Pathways Physical - Site Plan
TO-PL Schematic/Riser Diagram- Site Plan
TO-FP Physical Fiber Backbone - Site Plan
TO-FL Schematic/Riser Diagram Fiber Backbone - Site Plan
TO-CP Physical Copper Backbone — Site Plan
TO-CL Schematic/Riser Diagram Copper Backbone — Site Plan
TO-LP Physical Legacy Systems— Site Plan
TO-LL Schematic/Riser Diagram Legacy Systems— Site Plan
TO-RL Riser Logical — Site Plan
TO-DL Data System Logical — Site Plan
TO-TL Telephone System Logical — Site Plan
TO-VL Video System Logica — Site Plan
TO-BP Backbone(s) Physical Plan— Site Plan
TO-BL Backbone(s) Logical Plan— Site Plan
T1 Drawings

T1 drawings should include layouts of the complete building per floor. The drawing indicates location of serving
zones, communi cation equipment rooms, access points, pathways and other systems that need to be viewed from the
complete building perspective.

Sheet Number Sheet Title

T1-1 Building Plan For The First Floor
T1-PP Building Pathways Plan View

T1-PL Building Pathways Logical View
T1-FP Building Fiber Plan View

T1-FL Building Fiber Logical Plan

T1-CP Building Copper Plan View

T1-CL Building Copper Logical View

T1-XP Building Coax Plan View

T1-XL Building Coax Logica View

T1-LP Building Legacy SystemsLogical View
T1-LL Building Legacy SystemsLogical View
T1-RL Building Riser Logical View

T1-DL Building Data System Logical View
T1-TL Building Data System Logical View
T1-VL Building Video System Logica View
T1-EL Building Electrical Logical View

T1-BP Building All Backbone(S) Plan View
T1-BL Building All Backbone(S) Logica View
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T2 Drawings

In these drawings the building is divided up into serving zones. Drawing indicates outlet locations,
telecommuni cations rooms, access points and detail callouts/cross-references for telecommunication room details
and other congested areas

Sheet Number Sheet Title

T2-1B 1B Serving Zone Drawing

T2-CL Copper Logical Drawing by Riser

T2-PL Pathway Logical Drawing by Riser
T3 Drawings

T3 drawings should provide a detailed |ook at telecommunications rooms. Drawings indicate technology layout
(equipment racks, ladder rack, MEP layout, equipment rack elevations, and backboard elevations. These could also
be an enlargement of congested areas of T1 and T2 drawings.

Sheet Number Sheet Title
T31B Telecommunications Equipment Room 1B
T3-APB Access Pointsfor “B” Riser

T4 Drawings

T4 drawings should include detailed drawings of typical symbols such as faceplate labeling, faceplate types,
installation procedures, etc.

Sheet Number Sheet Title
T4-SYM Sample Symbols Drawing
MISC. Drawings

Additional drawingsthat may be used in conjunction with the other “T” drawings listed.

Sheet Number Sheet Title

T51 Schedul es/spreadsheets to show cutover
information and cable plant management

T1-RP Building Reference Plan/Same Concept as
SitePlan

TS1 On drawing Specifications (Specs. Pasted
to adrawing sheet)

T-COVER Drawing set cover page listing all drawings
inthe“T” set

Source: www.division17.net

12.3 Recommended Specifications
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The telecommunications section of the "specifications" manual should be numbered separately and distinctly from
other sections. Suggested sections are listed below:

Using Division 16 - Electrical

Section Number Section Title

16700 General Telecommunications

16705 Inter-Building Pathways

16710 Intra-Building Pathways - Telecommunications

16715 Service Entrance Components- Telecommunications

16720 Main Equipment Room Components- Telecommunications
16725 Computer Room Components- Telecommunications

16730 Audio Visual Room Components- Telecommunications
16735 Telecommunications Room Components - Telecommunications
16740 Horizontal Cabling Components- Telecommunications
16745 Grounding and Bonding Components- Telecommunications
16750 Administration and Labeling - Telecommunications

16755 Certification, Testing and Project Documentation

Using Division 25 — Tedecommunications (when officially adopted by CSl)

Section Number Section Title

25000 General Telecommunications

25005 Inter-Building Pathways

25010 Intra-Building Pathways - Telecommunications

25015 Service Entrance Components- Telecommunications

25020 Main Equipment Room Components- Telecommunications
25025 Computer Room Components- Telecommunications

25030 Audio Visual Room Components- Telecommunications
25035 Telecommunications Room Components- Telecommunications
25040 Horizontal Cabling Components- Telecommunications
25045 Grounding and Bonding Components- Telecommunications
25050 Administration and Labeling - Telecommunications

25050 Certification, Testing and Project Documentation

13.0 Designer and Installer Qualifications

131 Telecommunications Designer

a. Itisrecommended that the telecommunications design firm should have a Building Industry Consulting Services
International (BICSI) Registered Communications Distribution Designer (RCDD) on staff or available for
consultation.

b. Inmost circumstances, all drawings and specifications should be reviewed by the "design firms' RCDD and
carry the RCDD stamp of approval.

13.2 Tdecommunications Installer

12



a.  Thedesigner should require in the specifications that the telecommunications installation contractor must be
licensed in the State of Georgia as a Telecommunications Class or Unrestricted Class Low-V oltage Contractor
(LVL).

b. TheLicensed Low-Voltage Telecommunications Contractor (LVLTC) should be based in the State of Georgia.

c. Thedesigner should require in the specifications that the installation of all cable, equipment, terminations and
associated services should be performed by a company that is currently a Manufacturer’ s Certified Structured
Cabling System installer in good standing with minimum of (5) years of experience on similar systems.

d. Thedesigner should requirein the specifications that the installation company should have an RCDD on staff
performing the role of Project Manager and be available for consultation and to attend project meetings.

e. Thedesigner should requirein the specifications that a BICSI certified installer should be, employed by the
contractor, and be on site as the install ation manager.

13.3 Project Manager

If the telecommuni cations contractor is the prime contractor, the designer should requirein the specifications that
there be an on-site, full-time, Project Manager who will act as a single point of contact for all activities regarding this
project. The Project Manager will should be required to make on-site decisions regarding the scope of the work and
any changes required by the work. The Project Manager must be on the job any time, work is being performed or
workers are present. The Project Manager will be totally responsible for all aspects of the work and should have the
authority to make immediate decisions regarding implementation or changes to the work.

The Project Manager will should act as asingle point of contact for al activitiesregarding the telecommunications
portion of the project. The Project Manager will notify the GTA/RCDD and the telecommunications system designer
and the Agency’ s Inspector of all change requests and inspections. Final approval for change requests must be
obtained before commencement of work. Scheduling and coordinating inspections between the LVLTC, the
GTA/RCDD and the Agency’ s Inspector iscritical.

134 Experience

On all projects, the designer should require in the specifications that the selected LVLTC be fully capable and
experienced in the installation of telecommunications distribution systems and have a minimum of five (5) years of
experience installing Structured Cabling Systems. To ensure the system has continued support, the

State/ GTA/Agency will contract only with a LVLTC having asuccessful history of structured cabling system
installations.

The LVLTC should have an RCDD on staff that who will be ultimately responsible for this project. The RCDD should
have sufficient experience in this type project and be able to lend adequate technical support to the field forces
during installation, during the warranty period and during any extended warranty periods or maintenance contracts.
The credentials (current BICSI certification stamp) of the responsible RCDD must be attached to the LVLTC's
response for evaluation by the State/Agency/GTA. Should the RCDD assigned to this project change during the
installation, the new RCDD assigned must also submit same credentials for review by the State/Agency/GTA. The
State/Agency/GTA reservestheright to require the LVLTC to assign another RCDD whom, in the
State/Agency/GTA’ s opinion, possesses the necessary skills and experience required.

13.5 References

The state may, with full cooperation of the LVLTC, visit installations to observe equipment operations and consult
with references. Specified visits and discussion should be arranged through the LVLTC; however, the LVLTC
personnel should not be present during discussions with references. The LVLTC must provide a minimum of three
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(3) reference accounts at which similar work, both in scope and design, have been completed by the LVLTC within
the last two (2) years.

13.6 PrimeVendor

In the event multiple Vendors submit ajoint response to the RFQ, a single Vendor should be identified as the Prime
Vendor. Prime Vendor responsibilitiesshould include performing overall project administration and serving as afocal
point for the state to coordinate and monitor plans, schedul es status information and administer changes required.
The Prime Vendor should remain responsible for performing tasks associated with installation and implementation of
the entire telecommunications project.

14.0 Overall Quality Assurance

1. Thedesigner should design in accordance with the BISCI Telecommunications Distributions Methods Manual
and ANSI/ANSI/TIA/EIA standards.

2. TheLicensed Low Voltage Telecommunications Contractor (LVLTC) should install work in accordance with the
BICSI Cabling Installation Manual .

3. Periodicinspectionswill be part of the quality assurance.
15.0 Submittalsand Document Review

1. Beforeinstallation of any cable or support equipment the LVLTC should submit shop drawings and product data
for the GTA/RCDD and designer for review and approval.

2. TheLVLTC should indicate installation details, cable routing, system configuration, and outlet numbering on all
drawings.

3. TheLVLTC should submit all appropriate product data for each component to be supplied.

4, TheLVLTC should submit manufacturer'sinstallation instructions.

16.0 Project Record Documents

1. Thedesigner should require in the specifications that the LVLTC should subrrit three copies of a complete,
bound, project record manual consisting of the following:

Product cut sheetsfor all products supplied
Test reports for horizontal cabling

Test reports for backbone cabling
Manufacturer’ swarranties

“D-size” As-built drawings

2. As-built drawings should accurately record location of service entrance conduit, termination backboards, outlet
boxes, cable raceways, cable trays, pull boxes, and equipment racks electronically using AutoCAD 14 or later
version and on aminimum “D” size reproducible paper prints.

3. Thedesigner should requirein the specifications that the LVLTC should prepare 11" x 17" as-built serving zone
drawingsfor each TR. The drawings should be laminated, framed and secured to the wall in the MER and TR.

17.0 Post Construction Warrantiesand Other Requirements
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The designer should require in the specifications that the LVLTC furnish awarranty of products, applications and
workmanship for 15 years from the date of acceptance by the state. All other productsand workmanship should
carry warranties equal to or greater than the warranty from the date of acceptance by the state.

The designer should require in the specifications that materials and workmanship be fully guaranteed by the LVLTC
for fifteen yearsfrom transfer of title against any defects. The designer should require in the specifications that the
defects which may occur, asthe result of faulty materials or workmanship within fifteen years after installation and
acceptance by the Agency should be corrected by the LVLTC at no additional cost tothe Agency. The designer
should require in the specifications that the LVLTC should promptly, at no cost to the Agency, correct or re-perform
(including modifications or additions as necessary) any honconforming or defective work within fifteen years after
completion of the project of which thework isapart. The period of the LVLTC swarranties for any items herein
should not bear not exclusive remedies, and the Agency Owner should have recourse to any warranties of additional
scope given by LVLTC to the Agency and all other remedies available at law or in equity. The LVLTGCs warranties
should commence with acceptance of/or payment for the work in full.

If the LVLTC procures equipment or materials under the contract, the LVLTC should obtain for the benefit of the
Agency equipment and materials warranties against defects in materials and workmanship to the extent such
warranties are reasonably obtainable.

The designer should requirein the specifications that the LVLTC should pass along to the Agency Owner any
additional warranties offered by the manufacturers, at no additional coststo the Agency.

This warranty should in no manner cover equipment that has been damaged or rendered unserviceable due to
negligence, misuse, acts of vandalism, or tampering by the Agency or anyone other than employees or agents of the
LVLTC. TheLVLTC' sobligation under itswarranty islimited to the cost of repair of the warranted item or
replacement thereof, at the LVLTC soption. Insurance covering said equipment from damage or lossisto be borne
by the LVLTC until full acceptance of equipment and services.

18.0 TheGeorgia Technology Authority (GTA)

The designer is reminded that the State of Georgiaisthe owner of all property and completed projects, unless
otherwise specified in the project.

The Georgia Technology Authority (GTA) is responsible for all telecommunications systemsin all state owned
or leased buildings.

GTA isrepresented by regional GTA/Registered Communications Distribution Designers (GTA/RCDD) during
the design and construction of capital facilities for the state. The RCDD will assist the design team and the other
trade representatives throughout the design and construction process.

GTA reservesthe right to send the RCDD as representative to attend construction meetings.

The GTA/RCDD should help resolve issues concerning the telecommunications infrastructure during design and
construction.

19.0 Roleof the GTA Registered Communications Distribution Designer

The designer of the telecommunications system can take advantage of the assistance that can be provided by
the GTA Registered Communications Distribution Designer (RCDD). The GTA/RCDD can assist by advising
and assisting state agencies with planning, designing and inspection of the structured cabling systems and
associated infrastructure installed statewide. Thisincludes pre-design, schematic design and construction
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design stages of each project. Elementsincluded are drawings, plan sets and technical specifications for
telecommunications.

GTA reservestheright to send its GTA/RCDD as arepresentative to inspect the job site(s) during construction
to ensure compliance with this telecommunications manual and all associated telecommunications codes and
standards.

The GTA/RCDD should beincluded in all phases of the project from the first preliminary meeting to the final
walk-through, including each architectural, engineering, and construction phase as per the published Statewide
Construction Manual, Administrative Procedures for Telecommunications.

Providing input to the design and implementation of the tel ecommunications infrastructure.

Providing final approval of the details of the specifications for the voice, data, and video cabling
recommendations at each phase and milestone of the project.

Serving as a single point of contact for coordinating and provisioning of telecommunications services of new
construction, renovations and additions to each facility and for all other associated tasks required for service
and support provided through GTA.

Developing, promulgating and maintai ning guidelines, standards and this manual for the construction and
management of cabling system technology in the state.

Assists with devel oping statewide standards for the efficient exchange of electronic information and technology
related to infrastructure, cabling and support systems with the public and private sectorsin the State.

Assists with the formulation of specifications for telecommunications systems to transport voice, data and video
signals. Maintains approved lists of products and devices to be used.

Assists with the analysis and approval of telecommunications facilities and other communications equi pment
and goods.

Assists with the review and approval of agreements and contracts for communications distribution design and
construction services prior to execution between state agencies and other public or private agencies.

Maintains and administers an electronic database system to monitor and eval uate executed cabling contracts.
Review all requests for waivers or deviations from this manual or other standard. Nowaiversor deviationsfrom

codeswill beallowed. All state approved safety regulations must be adhered to and the GTA/RCDD will work
closely with code officials and the State Fire Marshall’ s Office to assure compliance.

20.0 Roleof the State Agency

The designer of the telecommunications system should be aware of the role of the State Agency. The State Agency
can assist in the following roles:

To establish abudget for telecommunications and to provide financial support for the telecommunications
system(s).

Ensure that avirtual team for the design and implementation of telecommunications s established and should

include the following participants at a minimum: 1) the Architect, 2) the GTA/RCDD, 3) the Agencies|T
representative and 4) the Agencies Project Manager and other participants as necessary.
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Assure compliance with GTA policies, codes, standards and this Telecommunications Design Manual.

Ensure that only professionals licensed to operate within the State of Georgiaare allowed to install
telecommuni cations cabling and support infrastructure.

21.0 Recommendationsfor Networking Telecommunications Cabling

The following recommendations address various aspects of providing and managing the telecommunications cabling
infrastructure needed for effective voice, data, and video telecommunications servicesin Georgiafacilities. This
infrastructure is acritical resource needed to conduct the business of the State of Georgia. Recommendations are
discussed using the tel ecommunications and networking reference layers of the Open Systems I nterconnect - Seven
Layer Model, also called the OSI model.

The physical network layer addresses signal transmission media, connectors, and related devices. The State of
Georgiabasesits physical layer cabling standards on the current release of ANSI/ANSI/TIA/EIA 568-B.1, B.2, and
B.3(i.e., the second release of ANSI/ANSI/TIA/EIA-568 divided into parts 1, 2, and 3).

Also, related to the physical layer isthe ANSI/ANSI/TIA/EIA standard that specifies recommendations for pathways
and spaces utilized for support of telecommunications cabling. ANSI/ANSI/TIA/EIA 563-A, Commercia Building
Telecommuni cations Pathways and Spaces, provide recommendations geared to the typical office.
ANSI/ANSI/TIA/EIA 569-A provides information on floor pathways, ceiling pathways, perimeter pathways and other
pathways that support telecommunications cabling. The standard covers conduit, junction/pull boxes, cable trays,
room sizes, and other aspects for routing cable throughout and between buildings. Other areas discussed in the
ANSI/ANSI/TIA/EIA 569-A standard are work areas, Equipnment Rooms (ER), Telecommunications Rooms (TR), and
telecommunications service Entrance Facilities (EF). ANSI/ANSI/TIA/EIA 569-A ensures that proper pathways and
minimum space recommendations support cable protection and cable maintenance activities with sufficient capacity
for potential future growth. Thisinformation should be used by; state agencies, Architects, Engineers and
Consultants; and othersinvolved with the design and implementation of telecommunications system pathways and
spaces for both, state owned facilities and leased space.

Recommendation 1:
Agencies should install standards-based structured cabling systems for tel ecommunications.

Agencies should employ standards-based designs, topol ogies, and components, maintain distance limitations,
installation methods, cabl e testing and administration whether for cabling in new construction for cabling plant
additions or modifications; or for building renovations and additions. Also, agencies must require standards-based
installations in leased spaces. All minimum recommendations or mandatory criteria addressed in
ANSI/ANSI/TIA/EIA 568-B.1, B.2 and B.3 should be met unless exceptions are noted in this manual.

Thethree ANSI/ANSI/TIA/EIA 568 standards are discussed in more detail below:

ANSI/ANSI/TIA/EIA-568-B.1, Commercial Building Telecommunications Cabling Standard, Part 1: General
Recommendations.

ThisANSI/ANSI/TIA/EIA standard addresses cabling infrastructure design, installation and field testing for
horizontal cabling, backbone cabling, and work areas. It also covers recommendations for telecommunications rooms,
equipment rooms, and entrance facilities. The ANSI/ANSI/TIA/EIA standard is used in conjunction with local
electrical codes and standards to provide an appropriate cabling plant.

ANSI/ANSI/TIA/EIA-568-B.2, Commercial Building Telecommunications Cabling Standard, Part 2: Balanced
Twisted Pair Cabling Components.
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ThisANSI/ANSI/TIA/EIA standard addresses specifications for horizontal 4-pair cables and backbone multi-pair
cables and components. Both Category 5E and Category 3 cable specifications and laboratory testing are addressed.
Field tester specifications and additional field testing recommendations are incorporated into this manual.

ANSI/ANSI/TIA/EIA-568-B.2-1, Addendum 1— Transmission Perfor mance Specificationsfor 4-pair 100 ohm,
Category 6 Cabling

The addendum addresses Category 6 Balanced twisted-pair cabling systems and components. Category 6 cabling
provides higher performance than Category 5e as specified by ANSI/ANSI/TIA/EIA -568-B.1 and
ANSI/ANSI/TIA/EIA-568-B.2

ANSI/ANSI/TIA/EIA-568-B.3, Commercial Building Telecommunications Cabling Standar d, Part 3: Optical
Fiber Cabling Components Standard.

ThisANSI/ANSI/TIA/EIA standard addresses multimode (50/125 pm and 62.5/125 um) and single mode fiber optic
cabling components, transmission standards and field testers.

Note: The State of Georgiarecommends one major modification to the ANSI/ANSI/TIA/EIA 568 B.2 cabling
standard. Inthisstandard, Category 3 cableis permitted. GTA does not recommend any new installations of
Category 3 horizontal cable without awritten waiver (see appendix X). For new installations, GTA recommends only
ETL verified, Category 5e or Category 6 cabling and components. Utilizing Category 5e asaminimum or Category 6
horizontal cabling will enable a consistent upward migration path for agencies, ensuring higher bandwidth
transmission capabilities over copper cabling to provide a migration path to meet future needs.

ANSI/ANSI/TIA/EIA 568-B.1, B.2, and/or B.3 should not be confused with T568A or T568B, which address eight
position jack pin/pair assignments. ANSI/ANSI/TIA/EIA 568-B standards supersede the following:
ANSI/ANSI/TIA/EIA 568-A, 568-A Addenda 568 A -1 through 568 A -5, TSB67, TSB72, TSB75, TSB95, and
ANSI/ANSI/TIA/EIA/IST29.

Recommendation 2:

Agencies should plan and budget for installation of manufacturer’ sperformance warranted structured Category 5e or
Category 6 cabling systems when installing new or replacement tel ecommunications cabling.

In atypical office, aminimum of two Work Area Outlets should be provided. Each Work Area Outlet should include
two Category 5E or two Category 6 jacks. In some cases fiber to the desktop and video cabling may also be required.

Recommendation 3:

ANSI/ANSI/TIA/EIA 568-B.3, addresses fiber optic cabling. Therevised ANSI/ANSI/TIA/EIA-568-B.3 standard
adds the 50/125, micron fiber type. All connector typesthat are designed to organize and manage the fiber strandsin
pairs are the subjects of a FOCI'S (Fiber Optic Connector Inter-mateability Standard) document. This document
incorporates performance standards for connectors, and specifies connecting hardware recommendations

Recommendation 4:
Agencies are expected to provide appropriate pathways and spaces for telecommunications cabling and equipment

by implementing the minimum recommendationsof ANSI/ANS/TIA/EIA 569-A, Commercial Building
Tedecommunications Pathways and Spaces and all related addenda.

Pathway and room size recommendations must be adjusted for higher and lower densities of telecommunications
outlets and for additional equipment over and above what is expected in the average situation.
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The GTA/RCDD should be contacted to review plans for these spaces as early as possible in the planning process.
Recommendation 5:

Agencies should follow grounding and bonding recommendations specified in ANSI/ANSI/TIA/EIA 607,
Commer cial Building Grounding and Bonding recommendationsfor Telecommunications.

ANSI/ANSI/TIA/EIA 607 provides grounding and bonding specifications for telecommunications circuits and
equipment. A ground provides alow impedance path to the earth. Proper grounding helps to reduce potential
damage to equipment and personnel. Bonding refers to the connections between or bridging of two parts of a
grounding system.

Recommendation 6:

Agencies changing their LAN services should migrate to a minimum of |EEE 802.3 Fast Ethernet (100 Mbps Switched
Ethernet) or to a higher bandwidth Ethernet service 802.3, full duplex Fast Ethernet, 802.3ab Gigabit Ethernet over
copper, or 802.3z Gigabit Ethernet over fiber). Agencies should use an access method within the above specified
migration path depending on their particular bandwidth needs. It isnot necessary for agencies to know the detailsin
the |EEE 802.3 standard as it relates to cabling systems.

Recommendation 7:

All agencies should employ methods for administering tel ecommunications infrastructure that are compliant with
ANSI/ANSI/TIA/EIA 606-A . Administration Standard for the Telecommunications I nfrastructure of commercial

Buildings.

ANSI/ANSI/TIA/EIA 606-A addresses the labeling of the cabling infrastructure using a uniform administration
scheme that must be utilized by installation vendors. This enables the scheme to remain constant even though the
user may change vendors, cableinstallation contractors, or cable management personnel. The standard addresses
such recommendations as cable labels must be legible, must be attached at appropriate points, splices and intervals,
must be well attached and must be protected from the environment.

B. BUILDING INFRASTRUCTURE /INTRABUILDING DESIGN ELEMENTS

1.0  Telecommunications Spaces Overview

The design of spaces to house telecommuni cations cabling and equipment should follow ANSI/ANSI/TIA/EIA 569
A: Commercial Building Standard for Telecommunications Pathways and Spaces (1998) and all addendato this
standard.

All rooms used for telecommunications, including telecommunications Service Entrance Facilities (EF), the Main
Equipment Rooms (MER), and Telecommunication Rooms (TR) should be dedicated to the sole use of
Telecommunications. No other building facility equipment should be housed in any Telecommunication Room
including, but not limited to, fire alarm systems, monitoring systems, security systems, janitorial services, supply
storage, departmental storage, etc. .

GTA recommends that the agency and AEC team plan for telecommunications rooms to be strategically placed so

that horizontal cabling will not exceed 250" from the termination panel in the TR to the Work Area Outlet (WAO)
location.

19



The GTA/RCDD should be given authority to review intended use, location and size of all rooms and recommend
changes to the architectural plans.

2.0 Tdecommunications Service Entrance Facilities

21 General

The Telecommunications Service Entrance Facilities (EF) iswhere all telecommunications (voice, dataand video)
cabling enters the building. Thisroom provides space for the placement and termination of cable protectors on
entrance cables and may contain network interface devices. It is acceptable for the EF room and the MER to be one
and the same room but may be separate roomsin larger facilities. In general a dedicated entrance facility room does
not require environmental conditioning since electronic equipment istypically housed in a separate ER. When both
rooms are combined design specifications for the ER should be followed and the size of the EF/MER should be
increased accordingly to accommodate for the required equipment of both rooms.

2.2 Location

All carriers and telecommunications providers providing service to the facility should be contacted through the
GTA/RCDD to determine their requirements. Thelocation of other utilities, such as electrical, water, gas and sewer
should be considered.

Multiple/diverse entrances may be required where security, redundant service, or other special needs exist.

Without exception the EF room should always be located in adry area, not subject to flooding, on the ground floor
and on an exterior wall. To comply with NEC the SER must be near to the electrical service entrance room.

Equipment not related to the support of the EF room (e.g., piping, ductwork, pneumatic tubing, etc.) should not be
installed in, enter or pass through the room.

2.3 Sze

The EF room should be sized to meet the known requirements of the specific Building Entrance Terminals
(BET)/lightning protection to be installed and to provide for termination, splicing or transition to building cablingi.e.,
riser or plenum rated cables. Sizing should include projected future and present requirements.

24  Provisoning

A minimum of onewall should be covered with rigidly fixed, ¥ainch, A-C grade, void free, plywood installed 6 inches
abovethefinished floor (AFF) to 8 feet 6 inches AFF, capable of supporting Building Entrance Terminals (BETs) and
other wall mounted telecommunications devices. The Plywood should be fire-rated and covered with two coats of
white "fireretardant” paint on al sides of the plywood sheet prior to installation.

Lighting should be a minimum of 50 foot-candles measured 3 feet AFF and mounted 8 feet 6 inches AFF and
controlled by a switch adjacent to the entrance door. At least one lighting fixture within the room should be on the
emergency lighting circuit for the facility.

False ceiling should not be provided in the EF

The entrance door should be a minimum of 36 inches wide and 80 inches high and fitted with alock and should open
into and be accessible from inside the facility. Entrance doors should not open to the exterior of facility.

Floors, walls and the ceiling should be treated to eliminate dust. Finishes should be light in color to enhance lighting.

20



25  Electrical Power

A minimum of two dedicated 120V olt, nominal, non-switched, duplex electrical outlet receptacles, each on a separate
branch circuit, should be provided. Each receptacle should be rated at 20 Amps and should be connected to a
dedicated 20 Amp branch circuit.

Additional convenience duplex electrical receptacles should be placed along the wall, spaced every 6ft and 6in AFF.
2.6  Grounding and Bonding

Access to the tel ecommuni cations grounding system specified by ANSI/ANSI/TIA/EIA-607 is mandatory.

2.7  FireSuppresson Sprinklers

If sprinklers are required by fire code, the heads should be protected with wire cages to prevent accidental operation.

Drainage troughs should be placed under the sprinkler pipes to prevent |eakage onto the equipment within the room.
Consideration should be given to the installation of alternate fire-suppression systems or adry pipe system.

2.8  Auxiliary Fire Extinguishers

Portabl e fire extinguishers should be provided and maintai ned within the MER per applicable code.

2.9  Entrance Pathways
In determining the total number of pathways required the designer should consider the following:

Type and use of the building

Growth potential

Difficulty in adding pathways in the future
Alternate/redundant entrance

Type and size of cablesto beinstalled

g wdhpE

As per NFPA 70 Article 800-11(c), (1999) the point of entry for telecommunications wiring and cablesshould be
within 20 ft of the electrical service entry point.

OSP (OSP) cableswill enter the room from the nearest manhole, utility pole, or other Service Provider location.
Conduits should be extended from the EF room to the location

There should be aminimum of three (3) 4’ conduitsinstalled from the EF room to the utility pole, manhole, handhole

or duct bank for each service being provided to the facility (V oice/Telephone Service, Data/LAN Service and
Video/CATV/SMATYV Service). In some cases fewer conduits may be allowed based on the building usage.

3.0 Main Tedecommunications Equipment Rooms

31 General

The Main Telecommunications Equipment Room (MER) houses all of the tel ecommuni cations equipment to support
the building and interconnect the building to the campus’ MER. Typically, the MER additionally serves asthe
Telecommuni cations Room for the surrounding section of the building, and therefore should be the largest of the
three types of rooms used for telecommunications in the building.
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3.2  Location
Locations that limit expansion such as elevators and the building core should be avoided.
Accessibility for the delivery of large equipment should be provided.

If the MER and EF rooms are combined then the M ER/EF room must be located on an outside wall on the ground
floor.

3.3 Layout

Telecommunications equipment layouts within the MER should be verified with the equipment providers for weight
and distance limitations between equipment racks. Scaled detail drawings of the MER layout should be provided to
ensure that clearances required by the NEC are provided and that there will be sufficient capacity for future
expansion

34  Provisoning

Plywood backboards should be provided as shown on drawings. A minimum of one wall should be covered with
rigidly fixed, ¥ainch, A-C grade, void free, plywood installed 6 inches above the finished floor (AFF) to 8 feet 6 inches
AFF, capable of supporting the BET and other wall mounted telecommunications devices. The Plywood should be
fire-rated and covered with two coats of white "fire retardant” paint on all sides of the plywood sheet prior to
installation.

Lighting should be a minimum of 50 foot-candles measured 3 feet AFF and mounted 8 feet 6 inches AFF and
controlled by a switch adjacent to the entrance door. At least one lighting fixture within the room should be on the
emergency lighting circuit for the facility.

False ceiling should not be provided in the MER.

The entrance door should be aminimum of 36 inches wide and 80 inches high and fitted with alock and should open
into and be accessible from inside the facility. Entrance doors should not open to the exterior of facility.

Floors, walls and the ceiling should be treated to eliminate dust. Finishes should be light in color to enhance lighting.
3.5  Floor Loading

Minimum distributed load rating: 100 |bf/ft?

Minimum concentrated |oad rating: 2,000 Ibf.

If heavy equipment is antici pated these figures should be increased.

3.6  Water Infiltration

The room should not be located below water level unless preventative measures against water infiltration are
provided.

The room should be free of water or drain pipes not directly required in support of the equipment within the room.

A floor drain should be provided within the room if arisk of water ingress exists.
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3.7  Electromagnetic Interference
The room should be located away from sources of electromagnetic interferencei.e., electrical power supply

transformers, electric motors and generators, x-ray equipment, magnetometers, radio or radar transmitters and
induction sealing devices.

3.8 Vibration

Potential vibration problems should be considered since excessive vibration can lead to |oosened connections.

3.9 Sze

Typically provide .75 ft* of equipment room floor space for every 100 ft* of work areafloor space. The minimum size
should be 150 ft2 If it is expected that the density of work areas will be higher, then the size should be increased
accordingly. In multi-tenant facilities a decision should be made whether the equipment will be located in a common
equipment room or in the tenant space. The size of the equipment room should be increased to accommodate
multiplicity of equipment.

Minimum Termination Wall Length

GrossFloor Space Served Wall Length

(9] (in)

10,000 39

20,000 42

40,000

50,000 0

60,000

80,000 120

100,000 144

Source: ANSI/ANSI/TIA/EIA-569-A Commercial Building Standard for Telecommunications Pathways and Spaces

Minimum Termination Floor Space

GrossFloor Space Served | Floor space dimensions
(=9 ()

100,000 12x65
200,000 12x90
400,000 12x130
500,000 12x155
600,000 12x 185
800,000 12x225

1,000,000 12x275

Source: ANSI/ANSI/TIA/EIA-569-A Commercia Building Standard for Telecommunications Pathways and Spaces

Specia recommendations are necessary for specia-use facilities (e.g., hotels, hospitals and laboratories) or non-
traditional office space. In special-use facilities the equipment room floor space should be based upon the known
number of work areas and not on usable floor space as follows:

Work Areas Served Floor Space Required
(ft%) (ft%)

23



Upto 100 150
101 to 400 400
401 to 800 800
801 t01,200 1,200

Source: ANSI/ANSI/TIA/EIA-569-A Commercial Building Standard for Telecommunications Pathways and Spaces
3.10 Clearance Height

Minimum clear height in the room should be 8 feet without obstructions.

311 Contaminants

The following table indicates the maximum all owable contaminantsin the equipment room. If concentrations are

present in quantities greater than indicated then vapor barriers, positive room pressure or absolute filters should be
provided.

Contaminant Concentration
Chlorine 0.01 ppm
Dust 100.0 ug/ni/ 24 hours
Hydrocarbons 4.0 ug/nt/ 24 hours
Hydrogen Sulfide 0.05 ppm
Nitrogen Oxides 0.1 ppm
Sulfur Dioxide 0.3 ppm

Source: ANSI/ANSI/TIA/EIA-569-A Commercia Building Standard for Telecommunications Pathways and Spaces
(1998)

3.12 Backbone Pathway

The equipment room will need to be connected to the backbone pathway for cabling to the telecommunications SER,
and the TRs.

3.13 FireSuppresson Sprinklers

If sprinklers are required by fire code, the heads should be protected with wire cagesto prevent accidental operation.
Drainage troughs should be placed under the sprinkler pipesto prevent |eakage onto the equipment within the room.
Consideration should be given to the installation of alternate fire-suppression systems or adry pipe system.

3.14 Auxiliary Fire Extinguishers

Portable fire extinguishers should be provided and maintai ned within the MER per applicable code.

3.15 Environmental Conditioning

HVAC should be provided on a 24 hours-per-day, 365 days-per-year basis. If the building HVAC system cannot
assure continuous operation in the equipment room then a stand-alone unit should be provided. If astandby power

sourceis provided for the facility, consideration should be given to connecting the HVAC serving the
telecommuni cations equi pment room to the standby supply.
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The ambient room temperature and humidity should be measured at a distance of 5ft AFF, after the equipment isin
operation, at any point along a telecommunications equipment aisle.

Temperature and humidity should be controlled to provide continuous operating ranges of 64°F TO 75°F with 30% to
55% relative humidity measured.

A positive pressure differential with respect to surrounding areas should be provided.

If batteries are used within the equipment room for backup, adequate ventilation should be provided.

The MER room shall should be treated with conditioned air and equipped with a separate thermostat to maintain the
conditioned air. Heat load requirements should be based upon actual equipment to be installed plus areasonable

growth factor.

Typical minimum requirementsare asfollows:

MER Room Size | Heat Dissipation
8x16 6,000 BTU/Hr.
8x20 7,500 BTU/Hr.
10 x 24 13,000 BTU/Hr.
14' x 24 16,000 BTU/Hr.
18 x 28 25,000 BTU/Hr.
20'x 32 30,000 BTU/Hr.
20'x 36 34,000 BTU/HT.
24 x 40 45,000 BTU/Hr.

3.16 Interior Finishes

Thefloorswalls and ceilings should be sealed to reduce dust. Finishes should be light in color to enhance room
lighting. Floors should be covered with light colored, anti-static vinyl tile.

3.17 Lighting

Lighting should be a minimum of 50 foot-candles measured 3 feet AFF and mounted 8 feet 6 inches AFF and
controlled by a switch adjacent to the entrance door. At least one lighting fixture within the room should be on the
emergency lighting circuit for the facility.

3.18 Cailings

False ceiling should not be provided in the MER

3.19 Entrance Door

The entrance door should be a minimum of 36 inches wide and 80 inches high and fitted with alock and should open
into and be accessible from inside the facility. If adouble door is provided there should not be a center post.

Entrance doors should not open to the exterior of facility.

3.20 Electrical Power
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In some instances a separate supply circuit serving the MER should be provided and terminated in its own electrical
sub panel, located in the electrical room.

If astandby power sourceis provided for the facility the equipment room panel should be connected to the standby
power.

Each equipment rack that will have active telecommuni cations equipment installed should be provided with a surge-
protected multiple outlet strip(s) that is hard wired to a dedicated 20Amp circuit in ajunction box attached to the
structure above the equipment rack. Additional dedicated 20Amp duplex electrical receptacles should be surface
mounted on walls adjacent to any wall mounted telecommuni cations equi pment.

Additional convenience duplex electrical receptacles should be placed along the wall, spaced every 6ft and 18in AFF.
All receptaclesin the MER should be isolated grounding type.

3.21 Equipment Grounding

Access should be made available to the telecommunications grounding system specified by ANSI/ANSI/TIA/EIA —
607 - Commercial Building Grounding and Bonding Requirements for Telecommunications (1994)

4.0 Tdecommunications Rooms

4.1 General

The Telecommunications Room (TR) on each floor is the recognized |ocation of the common access point for
backbone and horizontal pathways. These rooms have specific recommendations due to the nature, size and
complexity of the equipment and cabling housed within the room.

TRs must be able to contain telecommuni cations equipment, cable terminations and associated cross-connect
cabling. Telecommunication rooms must have the space and environmental facilities required by the electronic
equipment used in today's networks, including hubs, switches, terminal concentrators, backbone multiplexing
systems, fiber optic patch panels, horizontal cabling patch panelsand other devices

TR space should be dedicated to the telecommunications function and rel ated support facilities.

TRs should not be shared by other building services such as Electrical (i.e. Electrical Distribution Panels or
Transformers) or custodial services (i.e. cleaning carts, solvents, buffers, etc.). Either pose athreat of damage or

EMF interference that makes them totally unacceptable for telecommunications equipment & cabling TRs should not
contain any type of sink, water heater or be used as storage for custodial or any other such supplies.

Telecommunications Rooms should never be used for storage of any kind. (1.e. books, furniture, A/C filters, light
Bulbs, etc...)

Equipment not related to the support of the TR (e.g., piping, ductwork, pneumatic tubing, etc.) should not be
installed, pass through or enter the TR.

4.2  Sizeand Spacing

There should be aminimum of one TR per floor. Additional TRs (one for each area up to 10,000 ft?) should be
provided when the floor areato be served from the TR exceeds 10,000 ft? or the distance of the horizontal
distribution to the work area exceeds 250 ft.

Each TR should serve an areathat will allow all horizontal cablesto be less than 250 ft from the termination location in
the TR to any WAO location.
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Based upon one work area per 100 ft? the TR should be sized asfollows

Serving Area Room Size
(ft) (ft)
10,000 10x12
8,000 10x10
5,000 10x 8

Source: ANSI/ANSI/TIA/EIA-569-A Commercial Building Standard for Telecommunications Pathways and Spaces
4.3  Location

TRs should not be located near or under bathrooms, laundry rooms, kitchens, or janitorial sinks.

All TRs should be vertically aligned and located near the middle of each floor and within 250 ft of each other and all
work areaoutlets.

TRs should have direct access to the hallway or other such corridor and one wall of the TR should be a hallway wall.

4.4  Room Shapeand Size

All Telecommunication Rooms should be rectangular in shape. It isunwise to designate rooms with curved walls or
odd shapes for Telecommunication rooms.

TRs should not be located so that building columns take up space within the room.

In general, each room must be large enough to accommodate the cabling and tel ecommunications equipment located
within the room, plus additional space for growth. Asper NFPA 70 Article 110-26 a 3 service areais required around
all UPS equipment, telecommunication egquipment racks, wall mounted tel ecommuni cations equipment and electrical

panels.

GTA should be contacted for review and approval of final dimensions and locations of all Telecommunication
Rooms.

45  Plywood Backboards

Void freeg, fireresistant, 3" AC grade plywood (minimum) should be installed where shown on drawings or al four
walls of the SER, MER and al TRs. The sheets of plywood should be mounted 6” AFF at the bottom to a height of
8 6"AFF.

4.6  Room Lighting

Lighting should be a minimum of 50 foot-candles measured 3 feet AFF and mounted 8 feet 6 inches AFF and
controlled by a switch adjacent to the entrance door. At least one lighting fixture within the room should be on the
emergency lighting circuit for the facility.

4.7 Conduit and Sleeves

There should be aminimum of 4-4” sleevesinstalled on theinside wall at a height that will be above the finished
hallway ceiling and extending into the hallway to the cable tray for horizontal pathways.
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There should be aminimum of 4-4” sleevesinstalled in the floor and in the ceiling for riser cabling to
telecommuni cations closets that are located on the floors above or bel ow the equipment room.

4.8  Environmental Conditioning Recommendations
Equipment Rooms and Telecommunication Rooms should be provided with adequate HV AC equipment to maintain a

constant temperature and humidity level throughout the day, evening, weekend and holiday time frames. Heat load
should be based upon equipment to be installed by the agency plus a growth factor.

49  Cable Support Ladder Rack

The location of ladder rack in the TRs should be shown on scaled detail drawings of each TR. A continuous
pathway of cable support ladder rack should be installed 84 inches AFF from the point that the horizontal conduits or
sleeves enter theroom. The ladder rack should continue around the perimeter of the room and above all equipment
racks and cabinets.

All necessary triangular wall support brackets, T-junction splices, equipment rack attachment plates, cable drop outs
and other accessories should be provided and shown on the detail drawings.

All Equipment Rooms, Telecommunications Rooms, and Entrance Facility rooms should have ladder rack provided
around the perimeter of the room.

A minimum of 12" wide ladder rack should be used for the pathway to the racks.

Ladder Rack should beinstalled vertically with wall stand-offs from the floor to the ceiling vertical riser sleevesto
support backbone cabling, passing vertically through the room.

Each section of all ladder rack should be bonded with braided bonding straps and bonded to the telecommunications
ground in the room.

All ladder rack should be installed as per manufacturer’ s recommendations.
410 Teecommunications Rooms Entrance Door s

The designer of the telecommunications system should specify that all doors for Telecommunication Rooms be a
minimum of 36" x 80” with an outward swing.

If adouble door is provided the door should have no center posts or sills.

Entrance doors should not open to the exterior of the facility.

4.11 Room Ceilings

False ceilings should not be provided in any Telecommunication Space

The minimum clear height in all telecommunication spacesshould be at |east 8 feet without obstructions.
4.12 Room Flooring

Cover with light colored anti-static vinyl tile

Schedule thetileinstallation at least one week before telecommunication equipment rack installation.
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413 Electrical Power

In some instances a separate supply circuit serving the MER and TRs should be provided and terminated in its own
electrical sub panel, located in the electrical room.

If astandby power sourceis provided for the facility the equipment room panel should be connected to the standby
power.

Each equipment rack that will have active telecommunications equipment installed should be provided with a surge-
protected multiple outlet strip(s) that is hard wired to a dedicated 20Amp circuit in ajunction box attached to the
structure above the equipment rack. Additional dedicated 20Amp duplex electrical receptacles should be surface
mounted on walls adjacent to any wall mounted tel ecommunications equipment.

Additional convenience duplex electrical receptacles should be placed along the wall, spaced every 6ft and 18in AFF.
All receptaclesin the MER should be isolated grounding type.

4.14 Equipment Grounding

Access should be made avail able to the telecommunications grounding system specified by ANSI/ANSI/TIA/EIA —
607 - Commercial Building Grounding and Bonding Requirements for Telecommunications (1994)

415 Tedecommunications Room Work Area Outlets

A minimum of one WAO with 2 data and 2 voice outlets should be provided within the room.

One wall mounted anal og tel ephone with along handset cord should be provided near the equipment racks.

4.16 FireProtection

Fire protection should meet state and local building codes.

There should be at |east one fire extinguisher rated for electrical fires placed near the entry to the SER, MER and TR.
Any wet sprinkler heads installed within telecommunication spaces must be provided with caged protection.

It is recommended that alternate fire-suppression systems should be used.

5.0 Other Telecommunications Spaces

51  Audio/Video Equipment Rooms/Spaces

Depending upon the requirements of the facility for Audio/Video (A/V) equipment it may be necessary to provide
dedicated spaces/rooms for this equipment. A/V equipment should only be housed in telecommunications rooms if
adequate additional spaceisprovided inthe TR. If alarge quantity of A/V equipment isrequired then rooms
dedicated to A/V should be provided. It may be beneficial to hire an A/V consultant to design this type of space.

52  Computer Rooms

Typically the Main Computer Room is space dedicated solely to housing multiple computer servers, Main Frame
computers, Supercomputers, large PBXs and other computer equipment that is typically housed in
telecommuni cations equipment cabinets on top of araised floor within the room. While it may be necessary to install
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network equipment in this room for connectivity to the computer equipment, design of thisroom is beyond the scope
of thisdocument. There should, however be sufficient conduit and backbone cabling interconnecting the Main
Computer Room to the Main Telecommuni cations Equipment Room and the other telecommunications roomsin the
building.

Access floorsin computer rooms should be installed in accordance with ANSI/ANSI/TIA/EIA -569-a, Commercial
Building Telecommunications Pathways and Spaces— Addendum 3 —Access Floors.

53 Shallow Tdecommunications Rooms

In existing or retrofit buildings, minimum TR sizes may not be possible. If the use of, a shallow room is approved by
the GTA/RCDD and the Agency, the minimum dimensions shall should be 6" deep by 8' 6" wide by 8 high. The door
to theroom should be a minimum of 36 incheswide. If adouble door is used, the center post should be eliminated.
Due to space limitations and saf ety concerns, no equipment other than punch down blocks and wall-mounted
equipment should be housed in this size room. Refer to NFPA 80: A shallow communications room is acceptable
only for areas that are less than 1000 square feet.

6.0 Backbone Pathways

In multi-level structures, the MER and TRsshould be designed in astacked configuration, i.e., one room above the
other. A quantity of four, four-inch sleeved holesshould be provided between the rooms. If the MER should be
offset from the satellite stack due to building design limitations, four, four-inch conduits should be provided for the
riser system.

Therequirementsfor thevertical riser system should include thefollowing:

The MER should have vertical 4" ID minimum conduit sleeved holesto the TR above, or if the MER is offset, multiple
4" conduits should be provided to the TR above. Each TR should have 4" sleeves between them, or if the TRs are
offset, multiple 4" conduits between satellite closets should be provided. An extraminimum 1-inch metallic sleeve
should be provided for the vertical riser ground system.

The number of holes or conduits depends on the number of building levels. For multi-level buildings with six (6)
floors or less, including the basement or ground floor, the number of sleeves or conduits between a given floor and
the one above it should be six plusaminimum 1-inch conduit or sleeve for the vertical ground system. For buildings
with seven or more floors, additional 4" sleeves or conduit may be required. Consult with your GTA/RCDD for a
determination of the number of additional sleeves or conduit beyond the six.

Conduitsin the room should extend below the ceiling and above the floor 4” with a2” clearance from the finished
wall.

Fire stop material should beinstalled in all sleevesinstalled by the Contractor.

A continuous length of properly sized insulated copper ground wire should run through all satellite closets on each
floor starting from the Telecommunications Main Grounding Bus Bar (TMGBB) inthe MER. The properly sized
vertical ground wire should be terminated on a Telecommunications Grounding Bus Bar (TGBB) in each satellite
closet. If there are more TRson afloor, a properly sized copper ground cable should be run from the TGBB in the
first TRto aTGBB located in each TR. A separate minimum 1-inch metallic conduit should be provided for pulling
the ground cable to each closet.

All conduits provided for the ground wire system should be metallic.

7.0 Horizontal Pathways
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7.1  Conduit Systems

The state uses two types of conduit systems. Onetypeis called the Zoned Home Run System. The other isthe
Cable Tray System. The Zoned Home Run System consists of a system of TRslocated to serve afloor areawhere
the maximum allowable cable length is 250 feet. In this configuration all voice, data, and paging system conduit is
"home-run” to the appropriate TR serving that zone. Depending on the size of the building and floor geography, the
Zoned Home Run System should generally require more TRs than the Cable Tray System.

The Cable Tray System uses cable tray in conjunction with conduit. The cable tray should beinstalled in the ceiling
space above the major hallways in a configuration that provides the occupants with the most efficient and productive
use of communications services. The cable tray supports all communications cabling, whether data, voice, video, or
paging. Radiating conduits are provided from the cable tray to each Work Area Outlet (WAQO). Aswith the Zoned
Home Run System, the total measured linear feet of cable should be limited to 250 feet.

7.2 CableTray

Cabletrays should beinstalled and filled in accordance with ANSI/ANSI/TIA/EIA -569-A-7, Commercial Building
Standard for Telecommunications Pathways and Spaces— Addendum 7, Cable Trays and Wire-ways

The cable tray should be industry standard, ladder type traysshould consisting of two longitudinal members (side
rails) with transverse members (rungs) welded to the side rails. Rungsshould be spaced 6 inches on center

Each rung must be capable of supporting the maximum cable |oad, with a safety factor of 1.5 and a 200 pound
concentrated |oad when tested in accordance with NEMA VE-1, section 5.4.

The following table gives dimensions of cable tray by amount of floor space to be served. Cable tray should be
specified and can be 12 to 24 inches wide of aluminum or steel construction with 3” to 9" rung spacing.

Maximum allowable spaceto be served by one TR using the cabletray system

Hoor Spaceto Be Served in Squar e Feet Cable Tray Dimension
Up to 5,000 12
5,001 to 20,000 18"
20,001 to 35,000 * 18"

The cable tray should be mounted above the finished ceiling in the main corridor. It isimperative that the cable tray
be installed no less than 4 to 8 inches above the ceiling tile and have no less than a 24" horizontal clearance along
onesideand 6" abovethetray. Thiswill ensurethat the cabletray isaccessible.

No foreign conduit, pipes, or HVAC duct should rest on or ext end through the cable tray. Supporting hangers
should be attached along the cable tray sides and not within the cable tray bed. The cable tray should "tee off" if
required and beruninto the MER or TR. If the MER or TR wall isafirewall, the cable tray should be terminated at the
wall and 4" conduit sleeves provided into the room. Under no circumstancesshould the number of 4" conduits
penetrating the fire wall be less than two for the 12" cable tray and three for the larger cable trays.

Rooms directly adjacent to the TR or MER room can be directly served by home-run conduit, bypassing the cable
tray.

Conduit should be provided as a continuous run perpendicular from the cable tray to the WAO. All cable should be
enclosed in conduit or cable tray for protection.

Because the cable tray requires ceiling spaces that are accessible, cable tray should not be placed above permanent
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type ceilings or above offices. Sufficient quantities of four-inch EMT conduit should extend across the inaccessible
ceiling to cable traysin the accessible ceiling spaces.

7.3 Conduit

The conduit may consist of two (2) types: rigid metallic and/or electrical metallic tubing. PVCisallowed only in wet
and/or corrosive environments.

7.4  Rigid Metallic Conduit

Rigid metallic conduit (RMC) should be industry standard, heavy wall steel conduit and should have galvanized
finish throughout.

RMC should not be lessthan 1" trade size.
Rigid metalic RMC conduit installation should be made in accordance with industry standardsfor installation.
Running threads, split couplings and thread-less couplings should not be accepted.

Install metallic bushings at al terminationsin cable trays, freestanding conduits, and within boxes, enclosures and
cabinets.

During installation, cap all runs left unfinished or unattended overnight. Cap all terminations of finished runswith
manufactured fittings to prevent ingress of moisture until wire and cable are pulled in.

No more than two 90 degree sweep bends or the equivalent should be permitted between junction boxes, pull boxes,
cabinets, or cable access points. The sweep bend radiusshould not be lessthan 12".

7.5  Electrical Metallic Tubing (EMT)
Electrical metallic tubing should not be less than 1" trade size

All EMT conduitsshould be cold rolled steel tubing with zinc coating on the outside and protected on theinside
with zinc enamel or equivalent corrosion-resistant coating.

EMT may beinstalled in dry construction in sheltered spaces, in partitions other than concrete, andin solid plaster-
work. EMT should not beinstalled where:

it will be exposed to view below 8 above finished floor,

it may be subject to severe physical damage,

it may be subject to severe corrosive influence,

trade sizeislarger than 2", or

tubing, elbows, couplings, and fittingsshould be in concrete or in direct contact with the earth.

EMT couplingsshould be al steel, hexagonal, compression type with all joints madetight. Follow installation
practices as specified for rigid conduit.

All empty conduit runs should have anylon type pulling tape, string, or wireinstalled from outlet to TRs. Thistape
should be continuous through all junction boxes. The pulling strength should not be less than 200 pounds on either
type of pulling facilities provided.

7.6 Outlet Boxes, Junction Boxes, and Pull Boxes
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Except as noted, all boxesshould be manufactured from galvanized industry standard gauge sheet steel.

Flush mount outlet boxes for data and voice should be aminimum size of 4-11/16" square, with a minimum depth of
2-1/8", with vertical mounted single gang plaster rings and the standard mounting height should be 18" centered
above thefinished floor or 6” centered above a backsplash in a countertop area. For classrooms, lecture halls,
auditoriums, or designated multi-mediarooms, the double gang electrical box should be equipped with a double gang
plaster ring with 1" radial conduit.

Each outlet box should have 2-1" conduits and each conduit should have no more than two 90° bends between the
outlet and the designated communications room or cabletray. |f more than two 90 degree bends are required, a pull
box should be installed and the locations of pull boxesshould be shown on the drawings. Theuseof LB, LL, and LR
fittings should not be used without approval by the GTA/RCDD. Outletsshould not be looped in the same run of
conduit.

Flush wall mount telephone outletsshould be 4-11/16" square with a minimum depth of 2-1/8", a mounting height of
48" to the center above the finished floor, and conduit entry from the top.

Interior surface mounted devices and raceways (exposed to view) to be metal type and should be painted to match
wall surface.
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7.7  Sizesand Capacities of Conduits

Thefollowing table gives the nominal conduit dimensions and the maximum number of cables that may be placed in
them. A pull boxor one trade size larger should be specified if (a) the length is over 200 feet, (b) there are more than
two 90 degree bends, or (c) thereisareverse bend in therun. If the type of communication or data system is
unknown, the conduit size to be specified should be 1” minimum.

CableType
Conduit Size 4 6 25 50 75 100
in Inches Pair Pair Pair Pair Pair Pair
1" 8 6 3 1 0 0
1v5" 16 10 3 1 1 1
145" 20 15 4 2 1 1
2" 30 20 7 4 3 2
25" 45 30 12 6 3 3
3 70 40 17 7 6 6

Outside diameter equivalencies:

6 pr. ca = 1 coax RG 58, 59, or 6 fiber optical cable.
25pr.ca. =11BM Type1cable

50 pr. ca. = 1 Thick wire Backbone or .500 coax cable.
100 pr. ca. = 1.750 broadband cable.

A drawing of all communications conduit, raceways, and outletsshould be a part of the contract drawings and
updated to as-built conditions.

7.8  In-floor Systems

In floor Systemsshould beinstalled in accordance with ANSI/ANSI/TIA/EIA -569-A -5, Commercid Building
Standard for Telecommunications Pathways and Spaces— Addendum 5 — In Floor Systems

Fixed “In-floor Systems” are generally not recommended due to the inflexibility of such systems. Access floor
systems provide a much better solution in computer laboratories, computer rooms and other open spaces that may be
rearranged frequently. Depressed slab type Access floorswill alow for level entry into aroom and provide the
advantages of the Access Floor System. Tiered lecture halls may be designed to use In-floor systems but should be
carefully planned if utilized to insure coordination with electrical and structural disciplines. Once concrete has been
poured it can be very expensive to make changes and if improperly designed and/or installed the system may become
more of aliability than an asset.

During construction the in-floor systems should be sealed watertight to prevent moisture from accumulating in the
conduits, boxes or raceway. Often thein-floor systems must be left exposed to the elementsduring construction
since the floor slabs and all conduit contained within the slab are installed well before the building is “dried-in” or
before aroof has been constructed.

Floor boxes should not be “daisy-chained”. A minimum one-inch conduit should serve each floor box and extend to
the cabletray in the hallway or Homerun to the nearest TR.

In-floor boxes should be large enough to prevent the cable-bending radius from being exceeded.
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7.9  Surface Mounted Raceway
Surface mounted raceway is generally not acceptable for new installations but may be required in renovations

Surface mounted raceway should beinstalled and filled in accordance with ANSI/ANSI/TIA/EIA -569-A-1,
Commercial Building Standard for Telecommunications Pathways and Spaces— Addendum 1 — Surface Raceways

The raceway should be sized to insure less than a 40% fill with an additional 50% spare capacity to allow for future
growth.

All surface mounted raceway must be identified and labeled on the print set with the contents and the fromto
locations.

All surface mounted raceway must be secured to walls with wall anchors and screws as per the raceway
manufacturer’ s recommendations. Raceway should not be secured to walls with double-sided tape or other
adhesives. Vertical sections of raceway should be continuous from above the ceiling to the outlet box location 18”
AFF. Splicing of short sections of raceway is not acceptable

In some computer laboratories and other laboratoriesit may be advantageous to utilize surface raceway.

Metallic surface raceway should be bonded and grounded in accordance with applicable code and
ANSI/ANSI/TIA/EIA —607.

7.10 Modular Furniture Raceway/ Furniture Pathways and Spaces

When Modular type furniture isto beinstalled the fill recommendations of ANSI/ANSI/TIA/EIA -569-A-2,
Commercia Building Standard for Telecommunications Pathways and Spaces— Addendum 2 — Furniture Pathways
and Spaces should be followed

The following items should be addressed well before construction of the facility begins or before the furnitureis
specified

The Pathway Fill Factor

Furniture Pathway Capacity

Access to the Furniture Pathway

Furniture Pathway Bend Radius

Power and Telecommunications Separation

8.0 Intra-building Backbone Cabling

8.1  Backbone Cabling

Backbone cables are the major service cables that interconnect various buildings on a campus, connect equipment
rooms to telecommunications closets within a building, or connect one telecommunications closet to another within
the same building. Backbone cables are typically large capacity (high pair count) copper cablesfor voice, fiber optic
cable dataand coaxial cablefor video.

8.2  Backbone Cabling to Support Voice Systems

Voice (telephone) backbone cable will typically originate at the location of the facilities telephone system. The
backbone cables will route to the various buildings on the campus, and/or the various floors of the building to
distribute telephone service to the telecommunications rooms. Voice backbone cablesshould meet the following
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requirements:

V oice backbone cables should be minimum Category 3 cables and it is recommended to have an overall metallic
shield.

V oice backbone cables installed in underground conduitsshould be gel filled cables
The shield of all backbone cables must be bonded to the Telecommunications Main Grounding Bus bar.

V oice backbone cables should be sized to support 2-pairs per each voice station, plus 25% growth. When
calculating size, voice stationsshould also include fax machines and dial-up modems. .

8.3  Backbone Cabling to Support Inmate and Pay Telephones

Backbone cabling, to support inmate telephone service, should meet all of the same requirements for voice backbone
cables above, plusthe following additional requirements:

All newly installed inmate tel ephone backbone cables should be separate cables (separate sheath) from all other
voice and data services.

All inmate telephone backbone cables should have separate termination blocks from all other services.

All inmate cabling must have an easily accessible disconnect point to disable service.

All inmate tel ephone cables and termination hardware should be identified with the color yellow, to indicate auxiliary
circuits.

All inmate telephone cabling must be installed in metallic conduits and properly secured to the building
infrastructure.

84  Backbone Cabling to Support Data Systems

The standard backbone cabling to support data systems at state facilities has been 62.5/125-micron graded-index,
multimode fiber optic cable. To prepare facilities for migration of networksto One Gigabit Ethernet and higher
backbone speeds. The |EEE ratified 10-Gigabit Ethernet in June 2002 and due to distance limitations of 62.5/125-
micron multimode fiber at the 10 Gbs speed (35 meters), 50/125-micron fiber has al so been adopted in the latest
revision of ANSI/ANSI/TIA/EIA 568. It isrecommended that al new installations of multimode fiber optic cable
utilize the 50-micron fiber optic cable to provide for a migration path to 10Gbs.

All newly installed fiber optic cable and components for LAN use must be rated and install to comply with the IEEE
802.3ae Ten Gigahit Ethernet Standard.

The minimum recommended standard fiber optic backbone should include both single mode and multimode fiber
optic cable. Composite cable containing both single-mode and multimode is not recommended. It is highly
recommended that separate single mode and multimode cables be installed. Using separate single mode and
multimode cables helpsto identify the two cable types, reducing confusion and the chance for error during
installation, maintenance, and administration.

Single-mode and multimode fiber should always be terminated on separate patch panels and clearly identified with
labeling and color-coding.
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All strands of afiber optic cable must be terminated with connectors and tested. The installation of “dark fiber” is
not recommended.

The minimum recommended standard cable size for the inter-building fiber optic backbone is a 12-strand 50- micron
multimode and 12 strand single mode to each TR from the MER. Strand count may be increased to meet specific
requirements.

All newly installed fiber optic cable should be placed inside plenum innerduct. Where spaceis limited in existing
conduit systems, innerduct may be omitted.

Both ends of all backbone fiber optic cabling should be terminated with 568SC paired connectors

Fiber optic cablesshould always have a minimum 15-foot service loop at the terminating ends and all splice points.

8.5  Backbone Cabling to support Video/CATV

For Video and Broadband (CATV) applications to 2 Ghz 75-ohm coaxial cable hastraditionally been utilized. For
CATYV backbone applications this semi-rigid coaxial trunk cable may be utilized. They are availablein sizesfrom
.500into 1.125in, in diameter. The electronicsto compensate for cable loss and to equalize signal levels must also be
provided and it is recommended that a certified CATV engineer design the system.

Multimode and single mode, fiber optic cable may also be used for CATV and Video backbone cabling. If it isdesired
to use fiber optic cable in lieu of the 75-ohm coaxial cable then additional capacity/more strands of fiber should be
provided over and above the recommended minimum of 12 multimode and 12 single mode strandsto each TR from the
MER.

8.6  Backbone Cabling to Support Other Low Voltage Systems

During planning for backbone cableinstallations, consideration should be given to migration of other low voltage
systems such as CATV, CCTV, firealarm systems, and facility control and monitoring systems to the common
structured cabling system.

9.0 Horizontal Cabling

91 General

Horizontal cabling should beinstalled in accordance with ANSI/ANSI/TIA/EIA 568. One exception to the standard
recommended by the stateisto limit the horizontal distance of all cabling to 250 feet in order to provide an additional
margin of reliability over and above the 295’ specified by ANSI/ANSI/TIA/EIA 568.

9.2  Horizontal Digribution Cabling

Horizontal distribution cable isthe cable that extends from the telecommunications closet to the work-area. The
standard configuration for the state is to route aminimum of one 4-pair cable for voice and one 4-pair cable for datato
each work-area. In all new installations, Category 5e or Category 6 UTP cable should be used for both voice and
data. Where additions are made to existing installations, Category 3 UTP cable may be used for voice and Category
5e or Category 6 UTP for data, to remain consistent with the existing installation. The configuration may be adjusted
to meet individual needs, provided that any adjustments comply with all codes, standards, and requirements of this
manual and the manufacturer’ s recommendations. For example, awall mounted telephone location need only have
onevoice cable. Or, aparticular work-area may require one data and two voice cables to support acomputer,
telephone, and fax machine. Splitting cable pairs from one cable to two or more outlets to avoid adding an additional
4-pair cable is not allowed — no exceptions. The addition of spare Information Outlet jacks at any given work-area, or
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the addition of spare Information Outlet |ocations on several walls of aroom, is encouraged within the limitations of
the project budget.

9.3 Cableto Support Voice Systemsin New Installations

Horizontal distribution cable to support voice servicesin new installations or major renovations and remodeling
should be plenum rated 4-pair Category 5e or Category 6 cable asis used for data service.

9.4  Additionsof Cableto Support Voice Systemsin Existing Installations

Additions of horizontal distribution cable to support voice servicesin existing installations should be plenum rated 4-
pair Category 3 cable, or better performance.

9.5  Support for Wall Mounted Telephones, Pay Telephones or other Specialty Phones

Horizontal distribution cable to support wall-mounted/specialty telephones should be Category 3 (minimum) cable.
These cables should be no less than 4-pair to each telephone. The TR end of telephone cables should be terminated
to separate 110-blocks. Thework-area (telephone) end of specialty phone cablesshould not be terminated. The
telephone service provider will terminate the cables directly to the telephone sets.

9.6 Horizontal Cableto Support Data Systems

All horizontal distribution copper cable and components for LAN used in new or refurbished state buildings, and
state-owned facilities, and state |eased facilities must be rated and installed to support the IEEE 802.3ab 1000Base T
Gigabit Ethernet standard. Additionally, the Agency’s Facilities Coordinator may specify installation of copper cable
and components to support Gigabit Ethernet at state buildings that currently do not have cable capabl e of
supporting these data speeds.

Horizontal distribution cable to support data services should be minimum plenum rated 4-pair Category 5e or
Category 6 cable.

In existing buildings, where additions are made to an existing Category 5 installation, the additionsshould be made

using no less than Category 5e cable and matching components. These cables and components must be rated and
installed to support the IEEE 802.3u 100Base-TX Fast Ethernet standard.

9.7  Horizontal Fiber Optic Data Cabling

In addition to UTP horizontal data cabling two-fiber/strand 50-micron cable may be installed in accordance with
ANSI/ANSI/TIA/EIA 568 B.1.

Both ends of the horizontal fiber optic data cable should be terminated with Small Form Factor/MTRJ type
connectors.

9.8  Horizontal cabling to support Video/CATV
Horizontal Video/CATV cable should be RG-6 quad shield 75-ohm coaxial cable.
All cable should be run within conduit.

Each outlet should be home run to the nearest TR
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9.9 Cablingto Support Other Low Voltage Systems

During planning for horizontal cable installations, consideration should be given to migration of other low voltage
systems such as CATV, CCTV, fire alarm systems, and building management systems to the common structured
cabling system.

9.10 Removal of Abandoned cables

Article 800 of the 2002 edition of the Nationa Electricdl Code states that “Accessible portions of
abandoned cables shal not be permitted remain”. Therefore in retrofit or renovation scenarios al cable
that is not to be reused must be removed.

10.0 Work Area Outlet Configurations

Typically the recommended minimum standard Work Area Outlet (WA Q) should include two cablesto each location,
onefor voice and one for data. Locationsthat will never require data connections should have a minimum of one
voice cable but may need additional voice cablesfor fax machines or other plain old telephone service (POTS).

Some locations may only require data and drawings should be specific when indicating voice and data cables
required at each location

It isrecommended that WA Os be provided in the following locations asindicated
Additional WA Os may be required depending upon the size or special needs of room.
Recommended configurations are asfollows:

Executive Office - Dean/Director Two standard WAO installed on opposite walls

One WAO should include a coax connection.

Faculty/Staff Office Two standard WAO to beinstalled on opposite walls

Clerical Staff Graduate Student Offices One standard WA O to be provided for each desk or
workspace

Receptionist Areas Two voice and one data connection

Hospital Floor Nurse Station Two standard WAO to beinstalled on opposite walls

Doctor’s Office Two standard WAO to beinstalled on opposite walls

Hospital Patient Rooms Per EMR Requirements

Hospital Examination Room Per EMR Requirements

Hospital Operating Rooms Per EMR Requirements

Clinical Laboratories Two standard WAO to beinstalled on opposite walls

Wet Laboratories One voice connection per location
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Teaching Laboratory

Conference Room

L ounges/Break Rooms

Computer Labs

Standard Classroom

Hi-Tech Classrooms

Campus Emergency Phones

Two standard WAO to be installed on opposite walls
Two standard WAO to beinstalled on opposite walls
One WAO should include a video connection

A minimum of one WAO plus avideo connection

A minimum of one WAO containing two data connections for
each computer

A minimum of one WAO containing a video connection.

One standard wall phone placed near the door.

One standard wall mounted phone placed near the door.
A minimum of one WAO with avideo connection

One standard WAO for awall phone to be placed near the
door or the teaching station.

Conduit for cameras at the front and rear of the room.

Where applicable, one WAO containing two data
connections placed so there is one data connection for every
seat.

One WAO containing two data and one video connection
located at the teaching station for the classroom computer
and A/V Systems.

One standard WAO to be located near an electrical outlet in
the knee well or other easily accessible location on the
teaching station for the use of alaptop.

One 2-strand multimode fiber optic cable should be terminated
in the cabinet of the teaching station withan MTRJ
connector, home run to the nearest building TR.

Wherethere isarear projection booth in the classroom, one
wall phone as well as one WAO with voice, dataand video
connections.

Where there are ceiling mounted projectorsor TVs, one WAO
for a coax connection should be mounted in the suspended
ceiling near the location for the TV or projector. WAQO should
never be located above the suspended ceiling to comply with
NEC

One voice connection per location
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Ride Phones One voice connection per location

Area of Refuge Phones (Hotel/M otel Rooms) One voice connection per location

Pay Phones One voice connection per phone and follow ADA guidelines
Elevator Phones One voice connection per location.

Emergency Phones One voice connection per location

I ntercom Phones One voice connection per location.

Access Phones One voice connection per location

Smart Card Two data connections per location

Monitoring Systems One standard WAO per location

Residence Hall/Apartment Rooms Two standard WAO to beinstalled on opposite walls.

One WAO should include a coax connection outlet served by
an addressable interdiction port

Wireless LAN Access Point One data connection per location
WirelessLAN Antenna One data connection
Other Systems A minimum of one standard WAO to beinstalled at the

location of any equipment requiring atelephone or data
network connection.

Arrange with the State in advance for any servicesthat are
required at thislocation for activation of building systems
including Fire Alarm, Security and EM S systems

11.0 Grounding and Bonding

11.1 Grounding, Bonding, and Electrical Protection

The National Electrical Code (NEC) provides grounding, bonding, and electrical protection requirementsto ensure life
safety. Modern telecommunications systems require an effective grounding infrastructure to insure optimum
performance of the wide variety of electronic information transport systems that may be used throughout the life of a
building. The grounding and bonding requirements of ANSI/ANSI/TIA/EIA-607 areintended to work in concert with
the cabling topology specified in ANSI/ANSI/TIA/EIA-568, and installed in pathways and spaces as specified in
ANSI/ANSI/TIA/EIA-569. The requirements of these standards, and of this manual, arein addition to the
requirements of the NEC.

11.2 Discussion on Grounding

There are two distinct and unique categoriesin the broad area called grounding. Oneis earth grounding. The
purpose of an earth grounding system is essentially threefold: (1) To guard against the adverse effects of lightning,
(2) To assist in the reduction of static, and (3) To bring a zero-voltage reference to system components in order that
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logic circuits can communicate from aknown reference.

The other category of grounding is known as equipment grounding. The purpose of equipment grounding is also
threefold: (1) to maintain “zero volts’ on all metal enclosures under normal operating conditions. This provides
protection from shock or electrocution to personnel in contact with the enclosure. Thisisthe safety aspect. (2) To
provide an intentional path of high current carrying capacity and low impedance to carry fault current under ground
fault conditions; and (3) To establish a zero voltage reference for the reliable operation of sensitive electronic
equipment.

Electrical wiring and grounding defects are the source of 90% of all electronic equipment failures. Many
telecommunications system installers and contractors have found that checking for and repairing grounding
problems can solve many system problems, especially intermittent problems. As electrical connections age, they
loosen, corrode and become subject to thermal stress that can increase the impedance of the ground path or increase
the resistance of the connection to earth.

Before installing power-conditioning equi pment such as voltage regulators or surge protectors, you should test for
and correct any problems with the telecommunications or electrical grounding system.

11.3 Requirementsfor Telecommunications Grounding, Bonding, and Electrical Protection

All telecommunications grounding, bonding, and electrical protection at state facilitiesshould comply with the
requirement of the NEC, ANSI/ANSI/TIA/EIA-607, and the additional requirements stated herein.

11.4 Tdecommunications Main Grounding Busbar (TMGB)

A TMGB should beinstalled at an accessible and convenient |ocation in each Entrance Facility. A TGB must be
installed in the Telecommunications Main Equipment Room, and Telecommuni cations Room.

The Telecommunications Main Grounding Bushar (TMGB) should be a pre-drilled copper Busbar with standard
NEMA bolt hole sizing and spacing. The Busbar should be %zinch thick x 4-inch wide, with length sized to
accommodate ground connection of all telecommunications racks, equipment, and shielded cables in the room, plus
provision for 30% growth.
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11.5 Teecommunications Grounding Busbar (TGB)

The Telecommuni cations Grounding Busbar (TGB) should be a pre-drilled copper Busbar with standard NEMA bolt
hole sizing and spacing. The Busbar should be ¥inch thick x 2-inch wide, with length sized to accommodate ground
connection of all telecommunications racks, equipment, and shielded cablesin the room, plus provision for 30%
growth.

Typical Telecommunications Grounding Busbar (TGB)

The TMGB must be bonded to the building main electrical service-grounding electrode. No other grounding point
for the TMGB should be alowed. The TMGB should not be bonded independently to any water pipe, structural
steel, electrical conduit, or anything else other than the building main electrical service-grounding electrode. To do
so will cause adifference in ground potential between the telecommunications ground and the electrical service
equipment ground; thisislikely to result in interference or data errors.

Where there are multiple Equipment Rooms and/or Telecommunications Closets in a building, each room or closet
should be equipped with a Telecommunications Grounding Busbar (TGB). All TGBsin the building should be
bonded together, and to the TMGB, with#6 AWG stranded copper cable with green colored insulation. The# AWG
cable should form the Telecommunications Bonding Backbone (TBB).
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Diagram of Telecommunications Grounding Infrastructure
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Source; BICSI Telecommunications Distribution Methods Manual, 9" edition
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11.6 Grounding and Bonding of Backbone Cables

All OSP copper backbone cables should have the metallic cable shields bonded to the ground lug of the primary
protector block at the entrance to each building.

Any OSP, fiber optic cables that contain metallic shielding or metallic strength members, must have those metallic
components bonded to the TMGB at each end of the cable.

Any inside plant copper or fiber optic backbone cables that contain metallic shielding should have the shields
bonded to the TMGB at each end.

Where any splices are made to backbone cables, the metallic shields of those cables must be bonded together to
maintain shield continuity.

11.7 Primary Protectors

Each end of all OSP copper backbone cablesshould be terminated in aprimary protector block. All pairsof al
backbone cables should be terminated on the protector block(s).

The grounding lug of all protector blocks should be bonded to the TMGB.

Each protector block must have a protector unit (fuse) plugged into all protector unit sockets. Protector units are
sold separately from the protector block.

Typical 188-type Primary Protector

1.8 Equipment Racks, Equipment Cabinets, Cable Traysand Cable Ladder Rack

All equipment racks, equipment cabinets, cable ladder racks, cable trays, and al exposed non-current carrying metal
parts of telecommunications and information technology equipment should be bonded to the TMGB or TGB.

For cable ladder racks or trays, each section must be bonded together. This can be accomplished in one of three
ways:

Remove any paint down to bear metal at the point where the rack section interconnection hardware is mounted.
Bond the rack assembly to the TMGB with a#6 AWG ground wire.

Bond all rack sections together using braided metal bonding straps or #6 AWG ground wires. The straps or ground
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wire must be attached with bolts through holes drilled in the cable rack sections. The bolts must contact bear metal
on therack sections. Bond the rack assembly to the TMGB with a#6 AWG ground wire.

Bond all rack sectionsto a#6 AWG ground cable run throughout the entire length of rack or tray. The ground cable
must then be bonded to the TMGB.

12.0 Adminigration and Labeling

Administration of the telecommunications infrastructure includes documentation of cables, termination hardware,
patching and cross-connection facilities, conduits, other cable pathways, telecommunications closets, and other
telecommunications spaces. ANSI/ANSI/TIA/EIA-606, the Administration Standard for the Telecommunications
Infrastructure of Commercial Buildingsisthe industry standard for administering and documenting the
telecommunicationsinfrastructure. The purpose of the standard is to provide a uniform administration schemethat is
independent of applications, which may change several times throughout the life of abuilding. This standard
establishes guidelines for owners, end users, manufacturers, installers, and facilities administrators involved in the
administration of the telecommunications infrastructure.

The administration system is built upon “identifiers’ and “records’. The system is used to document the existing
infrastructure, and to manage and administer adds, moves, and changes to the telecommunications infrastructure and
telecommunications systems. The size and comp lexity of the infrastructure at afacility will dictate the level of detail
required in the administration system.

All state facilitiesshould apply and maintain a system for documenting and administering the telecommunications
infrastructure. The administration system should include cable records, and equipment records for all information
technology systems (voice, data, and video). The administration system should follow the ANSI/ANSI/TIA/EIA -606
standard.

12.1 ldentifiers

The “identifier” is the unique name or description assigned to a telecommunications infrastructure component.
Infrastructure components include, but are not limited to, cables, cable pairs or strands, conduits, Work Area Outlet
(WAO) jacks, etc. Prior thought and planning is required when assigning the identifiers to components.

Inasmall installation, identification is usually limited to assigning unique numbersto WAO jacks, and identifying the
corresponding location on the patch panel or termination block in the telecommunications closet. The most common
identifierswould show avoicejack as“V-1" and adatajack as“D-1". In new construction where both voice and

data jacks are Category 5E, the jacks would not indicate voice or data, but should be sequentially numbered as any
jack could be used for either voice or data.

In larger installations, more elaborate identifiers may be needed to clearly identify the component. For example, a
telecommunications closet may contain several patch panels serving several different floors or areas. The patch
panels could beidentified individually by floor or area, or could have all ports numbered sequentially.

For example, a telecommunications closet with two 48-port patch panels could be numbered in any of the following
ways:

Patch Panel “A” with ports numbered DA -01 through DA -48, and Patch Panel “B” with ports numbered DB-01
through DB-48.

Thefirst patch panel numbered D-01 through D-48, and the second patch panel numbered D-25 through D48.

Thefirst patch panel servesthe 1st floor, and is numbered D1-01 through D1-48, the second patch panel servesthe
2nd floor, and is numbered D2-01 through D2-48.
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When selecting the format for the identifier, consideration should be given to the following factors:
The format should be consistent throughout the facility.

The format should accommodate manageabl e growth to the infrastructure. For example, in avery large facility it may
not be wise to number all data ports as“D-01" through D-9999”. With several hundred data ports, this format may
becomeinefficient.

Theidentifier format should be generic. For example, don’t name dataportsas“IBM” and “MAC" or as“Win NT”
and “Novell”. Rather, identify portsto indicate their designed usage, such as “voice” and “data’, or their
performancelevel, such as“Cat 3" or “Cat 5".

It isthe responsibility of the telecommunicationsinfrastructure designer to designate the format for the identifiers,
make identifier assignments to all infrastructure components, and clearly show these assignments on the design
drawings. Itisthe responsibility of the cableinstaller to insurethat all identifiers are clearly and accurately shown on
the as-built drawings.

12.2 Records

A record isacollection of information about or related to a specific element of the telecommunicationsinfrastructure.
Records must be maintained in a computer spreadsheet, or in acomputer database. Paper records are encouraged,
but are optional.

A cablerecord is prepared for each backbone cable. The record will should show the cable name, or “identifier”, and
must describe the origin point and destination point of the cable. The cable record will record what services and/or
connections are assigned to each cable pair or strand.

An equipment record is prepared for services distributed from a certain piece of equipment, such asahub or router,
or asystem such as the telephone system PBX.

The Agency should assume this responsibility and insure that cable and equipment records are maintained for each
facility within their region. Thisresponsibility will require close coordination with the Facilities Managers and
Information Technology Managers at each facility.

On the following pages are a sample cable record, and equipment record.
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Sample Cable Record

Cable Identifier: ER-TC4 (Equipment Room to Telecommunications Closet #4)
Cable Type: 12-strand multi-mode fiber optic

Un-terminated pairs/strands: 0

Damaged pairs/strands: 0

Available pairs/strands: 10

Cable Connections

Pair/Strand Number: End 1 End 2

1 Win NT Server #1 TC4 Ethernet Hub
2 Win NT Server #1 TC4 Ethernet Hub
Comments,

Use this section to record any specific comments regarding this cable, the systems or services supported or unique
conditions.

Sample Networ k Equipment Record

Equipment Identifier: TC4 Hub #1
Equipment Type: 10Base T Ethernet Hub
Equipment L ocation: Telecommunications Closet #4

Connection Record

Port Number:

1 D-01 - Kathy'sIBM P120

2 D-02— Doug' s Compaqg 486

3 D-03 - Network printer HP LaserJet 4
4 D-04

5 D-05

Comments:

Use this section to record any specific comments regarding this equipment, the systems or services supported or
unique conditions.

12.3 Drawings

Drawings are used to illustrate different stages of telecommunicationsinfrastructure planning, installation, and
administration.

Conceptual Drawings

Conceptual drawings are used in the planning process to illustrate the intent of the telecommunicationsinfrastructure
design.

Installation or Construction Drawings
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Installation or construction drawings are the plans that show the installer how the infrastructure isto be installed.
The quality of the installation can be directly impacted by the level of detail in theinstallation drawings and written
specifications. Installation drawings for state projects should, at a minimum, show pathway locations and routing,
configuration of telecommunications spaces including backboard and equipment rack configurations, and wiring
detailsincluding identifier assignments.

As-built Drawings

The as-built drawings graphically document the installed telecommunicationsinfrastructure through floor plan,
elevation, and detail drawings. In many cases, these drawings will differ from the installation drawings because of
changes made during construction and specific site conditions. In the as-built drawings, the identifiers for major
infrastructure components must be recorded. The pathways, spaces, and wiring portions of the infrastructure each
may have separate drawings if warranted by the conplexity of the installation, or the scale of the drawings. As-built
drawings are avital component of the telecommunications administration system, and must be kept current asadds,
moves, and changestake place. State of Georgia projectswill require the installer to provide a complete and accurate
set of as-built drawings. It isthe responsibility of the Information Technology Manager (ITM) to insure that as-built
drawings are maintained for each facility. Thisresponsibility will require close coordination with the Facility
Manager at each facility.

12.4 Pathway and Space Administration

Pathways are the conveyances for distributing the telecommunications media throughout the building or campus.
These conveyances may be conduits, aerial pole lines, cable trays, telecommunications vaults, and pull-boxes.
Spaces are the areas where telecommunications cable and equipment will be located. The spaces may be the
Entrance Facility, Equipment Room, or Telecommunications Closets.

125 Pathway ldentifiers

Each pathway should be assigned a unique identifier. Thisidentifier should be recorded on all as-built drawings.
The pathway identifier must also be recorded on the cable and equipment records. The pathway type, pathway fill
capacity and current pathway loading should be recorded for each pathway.

Pathways should be labeled at all endpointslocated in Telecommunications Rooms, Equipment Rooms, and Entrance
Facilities. Thelabel should show, as aminimum, the origin and destination of the pathway. The origin is alwaysthe
point closest to the Equipment Room. All pathways entering and | eaving telecommunications vaults and pull-boxes
should be labeled. Partitioned pathways, such as a duct bank or a conduit with innerduct, should have a unique
identifier assigned to each partition.

12.6 Space ldentifiers

All telecommunications spacesshould have a unique identifier assigned. In new construction, space identifiers

should be assigned by the Architect or telecommunications infrastructure Designer and in most cases will be the
room number. Inremodeling or retrofit installations, the identifier should be assigned or coordinated by Agency
personnel to be consistent with other existing identifiers. All telecommunications spacesshould have the space
identifier labeled at the entry to the space.

12.7 Labeing and Color Coding

To be consistent with ANSI/ANSI/TIA/EIA standards and industry practices, it isimportant that both labeling and
color coding be applied to all telecommunications infrastructure components. Labeling with the unique identifier will
identify a particular component. Proper color-coding will quickly identify how that component is used in the overall
telecommunications infrastructure of the facility.
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12.8 Labding

Labels are generally of either the adhesive or insert type. All labels must be legible, resistant to defacement, and
mai ntain adhesion to the application surface.

OSP |abelsshould be totally waterproof, even when submerged.
All labelsshould be machine printed, with the exception of insert labels.

Insert labels may be hand written, although machine printed is preferred. Hand written insert labelson 110
termination blocks or patch panels may be useful where phone numbers or circuit identifiers change frequently .

Insert labels that show permanently assigned identifiers should be machine printed.

Labels applied directly to acable should have a clear vinyl wrapping applied over the label and around the cableto
permanently affix the label.

Other types of |abels, such astie-on labels, may be used. However, the label must be appropriate for the environment
inwhich it isused, and must be used in the manner intended by the manufacturer.

12.9 Color Coding

Industry standard color-coding should be applied to all cable termination fields in Telecommunications Rooms,
Equipment Rooms, and Entrance Facilities. Color-coding may also be used to identify specific cablesin a pathway, or
the function of specific equipment racks or equipment. The same color isaways applied to both ends of any given
cable. Cross-connections are generally made between termination fields of different colors. The color may be applied
to the plywood backboard behind the termination block, may be the color of a plastic cover on atermination block, or
may be the actual color of theinsert label on atermination block or patch panel. The following color code should be
used in all state facilities:

Orange — Reserved for identification of the telecommunication service demarcation point (demarc). Orange may only
be used by the Telephone Company.

Green — Used to identify the termination of network connections on the customer side of the demarc.

Purple— Used to identify cables originating from common equipment, such as the telephone PBX, LAN hubs, or
multiplexers.

White — Used to identify the first-level, backbone telecommunications mediatermination, in the building containing
the main cross-connect. The main cross-connect is usually in the Equipment Room. In buildings that do not contain
the main cross-connect, white may be used to identify the second-level backbone terminations.

Gray — Used to identify the second-level, backbone telecommuni cations media termination, in the building containing
the main cross-connect.

Blue— Used to identify the termination of horizontal distribution cables routing from the Telecommunications Closet
or Equipment Room to the Work-Area. Blue color
-coding isonly required at the TC or ER end, not at the work-area end of the cable.

Brown — Used to identify interbuilding backbone cable terminations.

Yellow— Used to identify termination of auxiliary circuits, alarms, maintenance, security, and other miscellaneous
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circuits. The color yellow will be used to identify the Inmate Telephone infrastructure.

Red — Used to identify the termination of key telephone systems.
12.10 Patch Cord Color Code

All patch cords and equipment cords used with equipment on may be color-coded to visually identify the equipment
as per the Agency’ s standard.

13.0 Design Recommendationsfor Wireless Systems

Thismanual isnot intended to address the design of WirelessLAN systems. In general Wireless LANs should be

installed only as extensions or additions to hard-wired LANs and not as a replacement for cabled voice, data or video

networks. When considering the installation of awireless LAN it isrecommended that proprietary systems not be
utilized due to incompatibilities between manufacturers. The |EEE hasissued and continues to develop a series of
standardsintended to expand existing local area network (LAN) capabilities by including wireless functionality.

There are three working groups that address a specific type of wireless network

*  ThelEEE 802.11 working group isresponsible for wireless LAN (WLAN) specifications. WLANSs like cabled
LANS, serve agroup of users and their computing devicesin acommon space, such as an officein acommercial
building.

*  ThelEEE 802.15 working group is responsible for wireless personal area networks (WPAN) specifications.
WPANSs are intended to serve the connectivity needs of asingleindividual, linking items such as printers,
scanners and the desktop computer in one work area.

*  ThelEEE 802.16 working group is responsible for wireless metropolitan area networks (WMAN) specifications.

WMANSs are being devel oped to provide high-speed connections to alarge number of users over a dispersed or
extended area.

Specificationsin the form of approved standards have been issued only by the |IEEE 802.11 WLAN working group.
Allowable distances for awireless system depend heavily upon the site where the systemisto beinstalled. The
design of the network is guided by inspections and tests performed at the site, also referred to as a site survey, site
verification or environmental analysis. Both physical and environmental barriers should be identified and
accommodated in the design.

The following guidelines are provided to classify and rank potential obstructions:

13.1 Level 1-Open Environment

No obstructions exist between the potential sender and receiver

A reliable estimate for the point-to-point distance of 2.4GHz signal isaminimum of 394 ft but may be as high as 656 ft.

13.2 Level 2—Partially Open Environment
Environment contains low-severity barriers (e.g., partitions made of wood or other synthetic materials)

A reliable estimate for the point-to-point distance of 2.4GHz signal isaminimum of 98 ft but may be as high as 164 ft.
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13.4 Level 3—Closad Environment

Environment contains moderate severity barriers(e.g., floor to ceiling walls made of brick or plaster

A reliable estimate for the point-to-point distance of 2.4GHz signal isaminimum of 50 ft but may be as high as 82 ft.
13.5 Level 4—Obgructed Environment

Environment contains high-severity barriers (e.g., metal reinforced concrete walls, elevator shafts or machinery)
The maximum reliable estimate of point-to-point coverage distanceis 33 ft with a2.4GHz signal.

13.6 Horizontal Cabling Design Considerationsfor WirelessLANSs

One data outlet should be provided for each access point.

The access point must be located within 250 ft of a TR.

Power for the A ccess Points should be obtained through the data connection.

Standard outlet boxes as provided for data outlets should be provided for accesspoints and should be mounted
flush in the suspended ceiling or 18 inches bel ow the finished ceiling in walls. One-inch EMT should be provided
from the Access point box to the cable tray or home run to the nearest TR.

It isrecommended that the GTA/RCDD should be contacted before designing or installing any wireless systems.

The GTA/RCDD will arrange to perform awireless site survey for coverage and frequency considerations before
determining the wirel ess access point locations.

C. CUSTOMER OWNED OUTSIDE PLANT (OSP) DESIGN ELEMENTS

1.0 OSP Overview

The Customer Owned OSP tel ecommuni cations infrastructure includes the backbone pathways and backbone cabling
reguired to interconnect and provide that service for voice, data, and video between buildings on a University,
College, Medical or other campus.

All Customer-Owned OSP Telecommunications infrastructure must be installed in accordance with
ANSI/ANSI/TIA/EIA -758, Customer-Owned OSP Telecommunications Standard (April 1999)

This section provides the necessary information to install duct banks, manholes, service entrances to buildings, and
information for the termination of cables entering buildings.

All OSPvoice, data, and video cabling, conduit and maintenance hole designs should be approved in writing by the
GTA/RCDD prior to installation.

1.1 Cable- General
Prior approval and coordination with the GTA/RCDD and other concerned parties is necessary when the situation
requires pulling cable through a conduit occupied by other cables. All cables associated with campus

telecommunications networks (telephone, data, LAN, WAN, cable television and fiber optics) should be connected
and disconnected by the Agency.
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Only those cables specified within this document will be installed in any communications facility. There should be
no cable with voltages higher than 48 volts in communications duct banks except electrical feeders for sump pumps
and lights and electrical outletsin vaults.

Lights and outlets must be installed according to the National Electrical Code requirements for wet locations and
should beisolated in separate conduits.

All copper cables entering a building should be terminated on protection blocks. Gas and solid state protectors
should be used.

1.2 Abandoned Cables

Whenever possible, all abandoned cable should be removed from tunnels manholes and conduit. If itisnot feasible
to remove abandoned cable, it should be clearly tagged at both ends as abandoned, with appropriate |abeling, and
should be reported to the GTA/RCDD

1.3 CableTypesAllowed

Most low voltage cabling isinstalled underground in duct banks. No aerial cable should be installed unless pre-
approved by the GTA/RCDD, the Agency and the Architect. Information should be obtained from GTA in reference
to ownership of aerial cables and poles.

2.0  Safety Issues

21 General

This manual does not specifically address safety issues associated with itsuse. It isthe responsibility of the user of
this manual to determine and use the applicable safety and health practices of OSHA, NEC, NESC and any other
life/safety standard. The State of Georgia should not be liable with respect to any liability, loss or damage caused
directly or indirectly by application of this manual.

No project is so important, nor any completion deadline so critical, to justify the non-compliance with industry codes
and standards.

2.2 Trenching and Excavation

The contractor should contact the one-call locating service in the area of the construction prior to commencement of
any trenching activities. College and university campuses may have utilities that the locating service will not locate.
It should be the responsibility of the contractor to contact the Agency and arrange for customer-owned utilitiesto be
located by the customer prior to commencement of any trenching. A letter stating that all utilities have been located
should be obtained from the locating service and the Agency.

Any and all costsincurred for damage to any utilitiesshould be born by the excavation contractor.

2.3  Confined Spaces
The Occupational Safety and Health Administration (OSHA) requirements CFR 1910.268 (0) address
telecommunications work performed on underground lines in maintenance holes and un-vented vaults. Itisthe

designer and the contractor responsibility to determineif any spaces requiring entry are defined as confined spaces,
or as permit-required confined spaces, and to follow all related OSHA procedures.

3.0 Service Entrance Conduit
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31 General

Conduit size quantities should be determined by the agency and the GTA/RCDD. When conduits pass through
exterior concrete walls of any facility, the entrance should be watertight. Wall sleeves at service entrance points
must be sized to provide a minimum of ¥ inch clearance around the conduit to allow for proper sealing of the
penetration.

All campus buildings should be connected to the nearest manhole or new manholeif oneisto beinstalled.

3.2  Allowable Conduit Types

Gas pipe and water pipe should not be used for conduit under any circumstances.

Two types of conduit are accepted for underground conduit systems.

3.3 Rigid Galvanized Stedl Conduit with Threaded Fittings

This conduit should be installed with reinforced concrete casing. When not encased in concrete, conduit should be
painted with two coats of coal tar base paint or have an epoxy coating applied by manufacturer.

34 Schedule 40 PV C Conduit

This conduit should be installed with reinforced concrete casing. PV C conduit is not acceptable without reinforced
concrete.

Direct burial of any conduits will not be permitted unless approved in writing by the GTA/RCDD.

35 Minimum Recommendations

All new facilities or major renovations should meet minimum requirements. Minimum voice, data, and video conduit
required to each building should be 6 conduits. One conduit should be used for copper voice backbone cabling, with
aspare conduit. One conduit will be used for fiber optic data cabling connecting into the campus fiber optic
backbone and one spare conduit. All conduit used for fiber optic cabling should have (4), one-inch, corrugated,
innerduct. One conduit will be used for coaxial or fiber optic video cabling and one spare conduit.

In acampus environment six (6), four-inch, Schedule 40, PV C should beinstalled. Two (2) of which should have four
(4), one-inch, corrugated, innerduct installed for fiber optic data cabling.

For stand alone facilities, when a campus data network is not present, there should be a minimum of three (3), four-
inch Schedule 40 PV C conduits provided for telephone service and three (3) four-inch Schedule 40 PV C for CATV or
for other carrier service.

No more than the equivalent of two 90-degree sweepsis allowed in aconduit run, including offsets. Absolutely no
“LB’s’ (elbows) allowed in any conduit route inside or OSP.

Some buildings may reguire connection to each other in addition to the service entrance conduit requirement.
Buildings larger than 100,000 square feet should have two means of access to the campus underground conduit
system.

All conduits and Innerduct should have foot-marked mule tape installed to facilitate installation of cabling in the
future.
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Schedule 40 PV C conduit should be transitioned to threaded, Rigid Galvanized Steel conduit prior to penetration of
the building wall or floor dlab.

40 M aintenance Holes, Handholes and Vaults

41  Maintenance Holes

Maintenance holes are concrete, steel or cast iron units provided with aremovable lid that permits accessviaa
ladder. The minimum maintenance hole, interior dimensions, should be 6 widex 8 long x 7' high. The maximum depth
of al maintenance holesshould be ten (10) feet from the bottom unless otherwise approved by the GTA/RCDD.

All maintenance holes should be equipped with aframe and cover. The maintenance hole cover opening should be a
minimum of 27 inches in diameter and should be cast with the word "TELEPHONE", COMMUNICATIONS’ OR
“FIBER OPTICS’ and the maintenance hole number assigned by Agency’sfacility manager. Manhole covers are to
have recessed handles that pull out when needed for removal or indented pick points. Double sealed manhole covers
with handles should be used in areas with the potential of vandalism and/or flooding.

Telecommunications maintenance holes should not be adjacent to nor share any walls with electrical manholes.

The maximum distance between maintenance holes connected in any onerun is 400 feet.

All materials used in amaintenance hole should be resistant to corrosion. All steel should be galvanized or zinc
coated.

Maintenance hole racking equipment and cable supports are mandatory for all maintenance holes. All racksin

mai ntenance holes should be galvanized or zinc coated. Maintenance holesshould have pulling rings cast into the
wall opposite to each conduit entrance. All metal componentsin the maintenance hole should be grounded

All maintenance holes should have cast-iron steps or ladders for climbing in and out.

All conduits entering a maintenance hole will be sealed from the outside of the maintenance hole prior to back filling.
All conduits must be extended into the maintenance hole 4 inches and be clearly tagged. Any jointsin maintenance
holes are required to be watertight.

Maintenance holes should meet applicable code requirements. In the absence of applicable codes, follow the NESC.

Pre-cast maintenance holes should conform to applicable ASTM standards.
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Typical Maintenance Hole
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Thefollowing isalist of required items for maintenance holes:

Identification

Adequate working height

Access

Covers

Ladders

A sump hole

Grounding rod

Exposed straps required for bonding to the grounding system as required by applicable electrical codes or
practicefor al metallic reinforcing members

Interlocking reinforced concrete sections with dimensions to meet AASH Interim specification 1972, Load
factor design and ACI code 381-71 (USD) where applicable

4.2 Tdecommunications Vaults

Telecommunications vaults should be placed in OSP conduit runs at an interval no greater than every 400-feet.
Conduits between two telecommunications vaults, or between avault and a building, should contain no more than
two 90° bends or atotal of 180° of bends. If additional conduit bends are required, place additional vaults as needed.
Telecommunications vaults are typically constructed in pre-fabricated cast concrete, and contain afloor section, wall
section, and top section. Vaults are sized based on the ultimate duct structure and equipment that will be located in
the vault.

Key requirements for telecommunications vault installation include:

Telecommunications vault sections must be installed with awatertight joint sealer between the sections of the vault.
Telecommunications vaults should be equipped with a pre-cast concrete floor section. Bare earth for the floor of a
vault is not allowed. The floor section must contain a sump to facilitate the use of a submersible pump for de-

watering the vault.

Telecommunications vaults must be equipped with steel pulling eyes pre-cast in the walls to facilitate cable-pulling
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apparatus.

Telecommunications vaults must contain cable racks for dressing and securing cables that route through the vault.

Telecommunications vaults over 5-feet deep must have permanently installed ladders.

All telecommunications vaults should have a minimum of one grounding rod.

All metal hardware in the vault or handhole (racks & ladders) must be grounded to the bonding tabs pre-cast in the
vault, with the bonding tabs bonded to the ground rod.

All telecommunications vaults located within secured areas must have either lockable or bolt down covers, as
approved by local security personnel, to prevent unauthorized access.

The cover of all telecommunications vaults must be a minimum of 1-inch above the finished grade after all
landscaping is completed. If vaults are located in paved areas, the pavement must be tapered up to the vault cover.

Typical Teecommunications Vault
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Teecommunications Handholes
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Handholes should be used for outside cable installation. Handholesshould be provided at building entrances, both
sides of road or parking lot crossings, at tie-ins to existing conduits and where multiple cable runs intersect.

Handholes should be 60”x36" and aminimum of 36" deep, with a heavy-duty cover labeled “Fiber Optics”.

A handholeis similar to aminiature vault that is used solely as a pulling point to expedite the installation of cablein
conduit runs over 400-feet or with more than two 90° bends. The following rules apply to the use of handholes:

A handhole should not be used if the ultimate or total requirements exceed the capacity of two 4-inch conduits, in
and out.

Where more than two 4-inch conduits are used in aduct bank, telecommunications vaults must be used in lieu of
handholes.

A handhole should not be utilized for splicing cables together.

Conduit entering the handhol e should be aligned on opposite walls of the handhole at the same elevation.
Handholes placed inside Secured Areas must have lockable or bolt down covers, as approved by local security
personnel, to prevent unauthorized access.

Handholes should be pre-cast polymer concrete type (Quasite).

Hand holes of additional depths as required ensuring minimum conduit depth is maintained throughout.

Handholes should beinstalled a maximum of 400" spacing to maintain proper cable pulling tension.

Typical Telecommunications Handhole

(1)
WIDTH
(1)
T—— LENGTH
DUCTRUN
e 2 \Al

N

CORNER CUT FOR
ILLUSTRATION

NOTES:

(1) LENGTH (L) > WIDTH (W)
MINIMUM LENGTH =660 mm (26 in)
MINIMUM WIDTH =400 mm (16 in)

(2) SUB-DUCT/INNERDUCTS SHOWN

(3) HANDHOLE COVER

58



44  Cablesand Labding

All cables entering a manhole must |oop around the manhol e to allow for expansion of the cable. Looped cable
should be kept aminimum of six (6) inches above the floor of the manhole.

All cablesshould be labeled at both ends using aluminum or stainless steel tags with the following information.
The owner of the cable
Cable number
Cabletype

Pairs utilized
Termination point.

50 OSPPathways
51 Tdecommunications Substructure, OSP

The OSP Substructureis the physical pathway used to distribute backbone cabling between buildings, and to bring
the entrance cable from the service provider across state property to the Entrance Facility. Underground conduit is
the preferred method of distribution between buildings on acampus.

In new construction, the OSP Substructure must be sized to accommodate all low voltage services planned for initial
installation, plus a minimum of 25% growth capacity.

5.2  Underground Digribution

Underground distribution of low voltage services on state property should consist of appropriately sized conduits
telecommunications vaults or handholes. Telecommunications services and other low voltage services such asfire
alarm, security systems, and CATV distribution should not share the same underground distribution conduits and
vaults as electrical power distribution.

Itiscritical that the planned substructure installation isbe approved by an RCDD, and that the Agency personnel
supervising are familiar with the standards and requirements contained in this manual.

5.3  Underground Conduit

Direct buria of telecommunications cableis not desired, and should only be utilized under unique circumstances on a
case-by-case basis. The major cost in placing underground utilitiesis the labor for digging the trench. Therefore,
underground telecommunications distribution to permanent facilities should always be placed in conduit to facilitate
the easy installation of additional future cables.

All OSP (OSP) substructure installations should comply with ANSI/ANSI/TIA/EIA-569. Key requirementsfor
underground conduit installation include:

OSP conduit quantity and size should be determined based on the requirements for the initial installation of cable and
aredlistic prediction of future expansion in the area. Always provide a minimum of 25% spare capacity.

OSP conduit quantitiesshould be based on a maximum of 40% cable fill per conduit.

All OSP telecommunications conduit installations should use 4-inch conduits, with a minimum of one spare conduit.
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All OSP telecommuni cations conduits should be Schedule 40 or Schedule 80 Polyvinyl Chloride (PVC) pipe. All
conduit sections should be glued with PV C pipe glue to form awatertight joint. Spacers are required to maintain
proper separation between multiple conduitsin arun.

The PV C conduit should transition to rigid metal conduit a minimum of 10-feet from the building foundation. Rigid
metal conduit should route from that point to the building Entrance Facility. The rigid metal conduit is required to
compensate for the shearing effect of excavated ground settling around the building foundation, and to provide
protection from any future landscaping activities near the building.

The OSP conduit system should be encased in hard-tamped sand or fine granular earth aminimum of 3-inches above
and below the conduits.

The OSP conduit system should be encased in 2,500-PSI concrete when the conduit passes under roads or
driveways.

All OSP conduitsshould beinstalled with aslight drain slope (0.125-inches-per-foot) to prevent the accumulation of
water in the conduit.

There must be no 45° or 90° conduit bends within 10 feet of atelecommunications vault, handhole, or building.

Any bends within 10 feet of avault, handhole or building must be sweeping bends.

All campus distribution conduits must be buried a minimum of 24-inches deep, with preferred depth of 36-inches.
Conduit placed for routing of entrance cables from the service provider to the Entrance Facility should be installed
per the service provider’s requirements, generally 36 to 48-inches deep. Prior consultation with the service provider

isrequired.

All OSP conduit and duct bank runs must have an orange colored, metal detectable warning ribbon installed %2 the
distance between the top of the conduit and the finished grade.

Prior to installing cables, al new or unused OSP conduits must be cleaned with a brush pulled through the conduit at
least two times in the same direction. All OSP conduits must be tested with amandrel to insure consistent inside
diameter throughout the conduit run.

All cable should beinstalled in the lowest available conduit in a duct bank, working up as additional cablesare
installed.

All spare OSP conduits, and all OSP conduits not filled to capacity, should have 1/4-inch polypropylene pull ropes
installed. The pull ropes must be re-pulled each time an additional cableisinstalled.

All OSP conduits, used and spare, should be plugged at both ends to prevent the intrusion of water, gasses, and
rodents.

In new construction, fiber optic backbone cablesshould aways be installed in fiber optic innerduct. Normally, three
Innerduct can be placed in a4-inch conduit. Where fiber optic cableisinstalled into existing conduits, the use of
fiber optic innerduct is preferred if spaceisavailable. Innerduct is used to separate and segregate cables, and to
prevent the tangling of cablesin a conduit.

54 Aerial Digtribution

Aerial distribution of telecommunications cabling at State facilitiesis not authorized recommended for new
construction unless specific approval is granted due to unique circumstances.
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Aerial distribution is undesirabl e because of:

The lack of mechanical protection for the telecommunications services
Affect of the overall aesthetics on the building or campus

Vehicle and pedestrian overhead clearance requirements
Stormtloading requirements

Physical security requirements

Aerial distribution may be used to provide upgraded tel ecommunications services to an existing building using
existing aerial distribution facilities or if unique circumstances make underground distribution undesirable. In cases
where aerial distribution isto be used, RCDD approval of the design is highly suggested, and may be required by the
state. The facility Superintendent, or designated representative, must validate that the use of aerial distribution
presents no physical security hazard or security weakness to the facility.

55  Wirdessand Radio System Distribution

State of Georgiafacilities frequently use wireless or radio systems for communications with mobile units and
personnel, both on and off of the campus. These systems typically have one or more radio antennas connected by
cabling to radio transceiver equipment. In many cases, the radio equipment isinterfaced into the tel ephone system.
The OSP tel ecommuni cations substructure must provide adequate cable routing pathways between antenna
locations, radio transceiver locations, and the tel ephone backbone cabling system.

Radio antennatransmission cables that connect the antennato the radio transceiver contain radio frequency (RF)
radiation. These cables may be routed through the common telecommunications duct bank and vault system if
necessary, but should be routed in a separate conduit from other telecommunications cables. Cables containing RF
radiation must be shielded cables.

Radio transceivers may interconnect to remote radio operating positions, or to the telephone system. These
interconnections are typically accomplished using standard tel ephone cabling. These interconnection cablesshould
be routed through the common telecommuni cations duct bank and vault system. Individual conduits may be shared
for these interconnection cables and other tel ecommunications services, and available cable pairsin telephone
backbone cables may be used for these interconnections, provided that the signaling is analog or digital signaling,
and does not contain radio frequency radiation.

5.6  Underground Ductbanks
The layout of duct banksshould be generally parallel and perpendicular to property and building lines.

All conduit and ducts must be terminated with bell ends at the manhole, facility or other termination point. A nylon
pull string will be installed and tied off in each conduit.

All underground conduits and ducts, rigid or PV C, installed should be added in-multiples of two.

All underground conduits, duct banks and raceways should be encased in steel reinforced, concrete (3500psi
minimum).

Additional reinforcement should be used when crossing roadways.

All communications ducts should be aminimum of twelve (12) inches from power duct banks or cables. All
communications ducts should also be a minimum of twenty- four (24) inches from steam pipes and condensation lines
if crossing perpendicular. When communication ducts run parallel to steam lines a minimum of six- (6) foot separation
isrequired to avoid conduction of heat. All other duct separations must comply with the National Electric Code.
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Rigid steel conduit, encased in reinforced concrete, should be used in any location subject to unbalanced pressure,
such as under slabs, roadways, driveways, or foundations.

All necessary precautions should be taken by the contractor during construction to prevent the lodging of dirt,

plaster or trash in al conduit, tubing, fittings and boxes. All conduitsin floors, concrete or below grade should be
swabbed free of debris and moisture before wires are pulled.

5.7  Duct Bank Envelope
The duct envel ope should be sized and placed as shown on construction documents.
The top of the duct envelope should be no less than 24 inches bel ow finished grade.

The duct envel ope should have arectangular cross section and provide a minimum concrete thickness of three (3)
inches on the top and sides of all conduits and six (6) inches at the bottom of the envelope.

Reinforcing rebar rods should be sized according to the number conduitsin the duct bank envelope.
Four (4) conduits— use#4 (¥2") rebar
Six (6) or more conduits— use #6 (¥4") rebar

A minimum of four (4) steel reinforcing rodsshould be installed parallel to the conduitin all duct bank envel opes.
Reinforce these rods with perpendicular rods in between the spacers.

Duct spacers should be provided at amaximum of seven- (7) foot intervals. Large Ductbankswith 12 or more
conduitswill require spacersinstalled at shorter intervals. The GTA/RCDD will provide requirements prior to
installation.

Where conduits enter a building or a manhole the rebar must be doweled into the structure to prevent shearing of the
conduitsin case of settlement.

Where trench walls are unstabl e or the trench width is wider than the designed envelope, the envel ope should be
formed asrequired.

Each duct run should beinstalled with a continuous concrete pour. Broken pours are not allowed without written
exception from the GTA/RCDD. Inthe event of an approved broken pour the rebar will extend twenty four (24)
inches beyond the end of the envelope and at all stub-outs at the end of each day's pour.

A yellow coloring agent should be added to the top three- (3) inches of concrete used for underground
communications ducts. The color agent is subject to GTA/RCDD approval.

5.8  Duct bank Inspection
It isrecommended that all duct runs be inspected and approved by the GTA/RCDD prior to pouring of concrete. At
least twenty-four (24) hour prior notice should be given to the GTA/RCDD that a pour will betaking place. The

designer should specify that failure to obtain inspection and approval in writing may result in removal of duct bank at
no additional cost to the Owner.

5.9  Drainageof Duct Banks

Duct banks should be pitched to drain toward maintenance holes. All conduit, tubing, raceways, ducts and duct
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banks should be installed in such manner to insure against collection of trapped condensation. Raceway runs
should be arranged to be void of traps.

When conduits pass through exterior concrete walls of any facility, the entrance should be sealed gastight. Wall
sleeves at entrance points must be sized to provide a minimum of %2 inch clearance around the conduit to allow for
proper sealing of the penetration.

All conduitsshould have watertight connections and be sloped so they drain away from the building entrance. All
empty conduits are to be sealed gas tight with the proper materials to prevent water drainage or toxic gases from
entering the building.

5.10 Marking Requirements

Utility markers should identify al conduit and duct bank routes. The type of marker and manufacturer should be
obtained from the agency and GTA. Ultility markers should conform to specific campus and customer environments.

Damages incurred to any conduit are the responsibility of the party involved. All damagesshould be reported
immediately to the agency and GTA/RCDD.

511 Usng Tunnds

Where conduit or ducts areinstalled in tunnels, they should be kept at least twenty four (24) inches from parallel runs
of flues, steam pipes, hot gas pipes, hot water pipes or any other utility line which becomes hotter than 120 degrees
during normal operation of the facility it serves. All conduit sections crossing steam lines should be threaded
galvanized rigid steel and provided with a means of thermal insulation from the steam lines.

512 Road, Sidewalk, and Parking Lot Crossings

Outside cable runs requiring crossing of roadways, sidewalks and parking lotsshould be installed in four-inch
galvanized rigid steel conduit. The Contractor should be required to bore/drill under or cut patch asrequired. The
exact method should be approved by the GTA/RCDD. Boresshould be aminimum of 48 inches under paved road
surfaces.

6.0 Aerial Pathways

Aerial facilities consist of poles, support strand, cable and supporting pole hardware. Aerial cableistypically lashed
to acable support strand. Anintegral support strand may also support aerial cable. Aerial distribution of
telecommunications cabling at state facilities is not recommended for new construction unless specific approval is
granted to address unique circumstances. Aeria distribution is undesirable because of:

*  Lack of mechanical protection for the telecommunications services
*  Aesthetics of the building or campus

*  Clearance requirements

*  Stormloading requirements

*  Security Requirements.

Aerial distribution may be used to provide upgraded telecommunications servicesto an existing building using
existing aerial distribution facilities or if unique circumstances make underground distribution undesirable such as
excessive rock removal. In cases where aerial distribution isto be used, GTA approval of the designis highly
suggested, and may be required by the Agency. The facility Superintendent, or designated representative, should
validate, in writing that the use of aerial distribution presents no physical security hazard or security weaknessto the
facility.
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7.0  Inter-building Copper Backbone Cabling

7.1  Copper Telephone Cables

The LVLTC should provide and install multi-pair cables as shown on the drawings and required by the specifications.
The LVLTC should provide and install any and all hardware required to terminate copper telephone lines at both ends

The cable should be suitable for voice frequency use on all pairs. The cable should be a solid, annealed, copper
conductor, with solid polyolefin insulation and col or-coded to telephone industry standards. Theinsulated
conductors should be twisted in 25, 50 or 100 pairs asrequired. The core of the cable should be filled with a
waterproofing compound and wrapped with a non-hygroscopic core tape.

7.2  Tedephony Feeder and Distribution Cabling

Underground copper cabling networks consists of three (3) distinct elements: feeder, distribution, and entrance
cables.

Feeder cableis multi-paired, shielded cable routed between the Switch room supported by the underground conduit
(or in the case of older feeder cablesit may be direct buried) and pre-determined geographical serving areas of
Campus. The geographical areas may consist of multiple buildings, vacant land, or both. The feeder cableis
presently or eventually should be terminated in serving areainterfaces.

Distribution cable originates from the serving areainterface and serves buildings viatheir entrance cables.

Theterm "entrance” is used to describe the cable that is spliced into the feeder cable and routed into a building to
provide telephony servicesto that building. Typically, this entrance cable isterminated in the building's SER.

7.3 CableType

Feeder, distribution and entrance copper cablesshould be of waterproof construction consisting of asingle sheath,
metallic shield(s), plastic insulated conductors, and moisture-proofing compound. All feeder and entrance cables
should be 24 AWG; however, special inter-building cabling applications (non-feeder) may require 22 AWG. Cables
should meet REA specifications PE-89 and/or have the Bell standard designation AFMW, that is, of ASP (aluminum
steel polyethylene) construction. Bell standard designation for a22 AWG cableis AFAW.

7.4  Color Coding

The copper conductorsshould be color coded to telephone industry standards. Unlike horizontal inside cables,
outside cables do not have band-markings. Outside cables use solid-color identification where pair identificationis
dependent on the integrity of the twist of individual pairs. It isvery important that the technician removes an end
portion of the sheath and securely tapes the pair bundles before the rest of the cable sheath is removed for splicing.

8.0 Inter-building Coaxial Backbone Video Cabling

For Video and Broadband (CATV) applications up to 2 Ghz 75-ohm coaxial cable hastraditionally been utilized. For
CATYV backbone applications this semi-rigid coaxial trunk cable may be utilized. They are availablein sizesfrom
.500in to 1.125in, in diameter. The electronicsto compensate for cable loss and to equalize signal levels must also be
provided and it is recommended that a certified CATV engineer design the system.

Multimode and single-mode fiber optic cable may also be used for CATV and Video backbone cabling. If it isdesired
to use fiber optic cable in lieu of the 75-ohm coaxial cable then additional capacity/more strands of fiber should be
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provided over and above the recommended minimum of 12 multimode and 12 single mode strands to each TR from the
MER.

9.0 Fiber Optic Backbone Cabling

91 General

The fiber optic cable should be provided for use inavariety of communications applications. These applications
include long and short haul communications, local and wide area networks, data links, video transmission, CATV,
and premises distribution.

All optical fiber provided should be of the same manufacturer and have the same optical performance regardl ess of

the application or cable construction. All fiber optic termination, splicing and mounting hardware provided by the
project should be of the same manufacturer.

9.2  Optical Fiber

This section describes the generic cable construction and performance requirements of the single mode and
multimode optical fibers covered in this document.

9.3  Multimode Fiber
CoreDiameter: The core diameter should be 50 microns; the diameter tolerance should be plus or minus 3 microns.

Cladding Diameter: The cladding diameter should be 125 microns; the diameter tolerance should be plus or minus 2
microns.

Attenuation: The attenuation of the multi-mode fiber should be approximately 3.5db/km or less at 850nm and
1.5db/km or less at 1300nm.

Bandwidth: the bandwidth of multi- mode fiber should be 500 MHZ-km.

9.4  SingleMode Fiber
Core Diameter: The core diameter should be 8.3 microns; the diameter tolerance should be plus or minus .5 microns.

Cladding Diameter: The cladding diameter should be 125 microns; the diameter tolerance should be plus or minus 2
microns.

Attenuation: The attenuation of the single mode fiber should be .5db/km or less at 1310nm and .5db/km or less at
1550nm.

Mode Fied Diameter: The mode field diameter should be between 8 and 10 microns, with tolerance a plus or minus
10%.

Dispersion: The zero dispersion wavelengthsshould be 1310nm plus or minus 10nm.
95 OSPCable
The fiber optic cablesshould be constructed to protect the glass fibers during install ation and to prevent breakage

onceinstalled. This appliesto both single mode and multimode fiber optic cable. The fibersshould be located in the
core of the cable to isolate them form crushing loads and impacting. The core should contain afilling compound to
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prevent the ingress of water.

Tensile Strength

These cables should have aminimum tensile load rating of 600 pounds.

Filling Compound

The filling compound should be neutral in color, nontoxic, dermatological safe, and contain an antioxidant.
Strength Elements

The sheath strength elementsshould be non-metallic glass filaments

Jacketing

The cable jacket material should be high density black polyethylene. Outer jacket should be continuous, free from
holes, splits, and inclusions.

Fiber Identification

Fiber optic strands should be color-coded so that each fiber can beindividually identified. The colorsshould be
blue, orange, green, slate, white, red, black, yellow, and violet. Dashed versions of these same colorsshould be used
of cableswith higher fiber counts.

All fiber optic cable should homerun to the Main Telecommunications Equipment Room, which should be the
location of the data center. Designsthat propose locating data centers in buildings other than the main ER must be
approved by the Agency and the GTA/RCDD and must have the written authorization. There are financial
implicationsto the state for the LAN equipment when alternative fiber optic designs are implemented. If the data
center isin alocation other than the main ER, an appropriately sized fiber optic cable should route from the ER to the

datacenter. All interconnections between the data center backbone and the campus distribution fiber optic
backbone cables should be in the MER.

10.0 Grounding and Bonding

Should be grounded and bonded in accordance with NEC and NESC for customer owned OSP.

11.0 Adminigration and Labeling

Labeling should beinstalled in accordance with ANSI/ANSI/TIA/EIA-606A.
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PRODUCTS
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General Comments

The following products are recommended by GTA to effectively provide telecommunications distribution within and
between buildings. Descriptions of some products are repeated to clarify when and where the product should be
utilized. Detailson how toinstall each product are included in section 111 Execution of thismanual. Please note that
the project scope, size of the facility, design intent and other factors may affect when and where these products are
used. Itistheresponsibility of the designer to ensure availability of the products and that space is properly

provided for the products specified. All materials, equipment, hardware, and components to be used in the project
must be new and free from defectsin materials, composition and installed workmanship.

A. BUILDING INFRASTRUCTURE / INTRABUILDING PRODUCTS
1.0  Service Entrance Components

1.1  Plywood Backboards

Plywood backboards should be 3/4-inch with a Class AC surface.
Minimum backboard size should be4' X 8' x ¥’
All sides of each backboard should be painted with two coats of white fire retardant paint prior to installation.

If the local authority having jurisdiction of fire code requiresfire-rated plywood, then UL listed fire retardant plywood
should be utilized and painted with white fire retardant paint prior to installation.

A fireretardant paint additive may be used and the associated documentation should be applied to the painted
backboard as proof of usage.

1.2  Ladder Rack/Cable Runway

Provide ladder rack as shown on drawings for cable support.

Include connecting and all other support hardware for a complete installation including but not limited to equipment
rack to runway mounting plates, wall angle support brackets, butt splice swivels, junction splice connections and
grounding kits.

Ladder rack should be tubular side bar type nominally 3/8" thick by 1 1/2” high (minimum) with ¥2” x 1" welded rungs
spaced 9” on center.

Finish should be powder coated, black.

1.3  Customer Owned Underground Copper Backbone Cables

Should be size indicated on the drawings.

Should consist of acore of 24 AWG solid annealed copper conductors, color coded in accordance with telephone
industry standards.

Cable should be suitable, listed and marked for use in a duct application.

Manufacturer’s cable code, pair size, manufacturing plant location, month and year of manufacture should be marked
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on cable every two feet.

1.4  Customer Owned Aerial Copper Backbone Cables

Aerial Copper cableinstallationsin general are not recommended by GTA but may be unavoidable in some instances.

GTA should be contacted prior to the design or installation of any aerial cable.

15  Copper Backbone Cable Splice Cases

Closure should consist of asplit Aluminum or PV C sleeves asindicated on the “T” drawings.
Minimum inside diameter should be 5" (127mm).
Minimum inside length should be 26" (660mm).

Actual sizesshould beindicated on the drawings. Otherwise, closure to be sized to accommodate the maximum
number of cable pairsto be spliced and the type of connector to be used for splicing.

Closure should be flame retardant.

Closure should bere-enterable.

When assembl ed with properly sized end caps, bushing, plugs and clamps, the closure should be air and water tight.
Splice Closure End Caps

End caps should be sized precisely to fit the diameter of the tip cables entering the closure.

Number of openingsin the multiple end capsshould be determined by dividing the number pairsin the feed cable by
100 and doubling that number. (i.e. 1200 pair cable would have 24 openings for tip cables.

Collared Cap opening can be up to 6.35mm (1/4") larger than the feed cable diameter.

Actual end cap to be provided should be based on the diameter of the feed cable to be spliced.
Plugs

Use tapered or collared plugs as required to fill extraopening in end caps.

Sedl if inside diameter of holeislessthan 6.35mm (.25").

Bushings

Use rubber or variable bushings as required reducing standard opening in end caps to accommodate custom
diameters.

Sedl if inside diameter of holeislessthan 6.35mm (.25").
Lubricants

L ubricant should evaporate and should not damage closure elementsin any way.
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Sealing Kits

Kit should consist of a urethane adhesive designed for sealing split vault sleeves and split end caps and bere-
enterable.

Clamps

Provide Sleeve and Collared clamps as required to complete work.

The Designer should requirethe LVLTCto adhere to all manufacturer installation guidelines.
Bonding Har nesses

Harnesses should be used to ground the shields of the spliced cables.

Bonding harness should be 14 AWG and sized according to closure.

The Architect should require the LVLTC to adhere to all manufacturer installation guidelines.
Splicing M odules

All splicing modules should have an integrated encapsulate in all environments (ISP and OSP).
Crimping process should strip the installation from the wire and trim the excess wire.

The module should create a gas tight connection.

All modulesshould have test entry ports on the front side of the module.

Straight splicing modules should have ayellow cover and body top and the base and body bottom should be dark
gold.

Pluggable /Bridge splicing modules should have atransparent cover, the body top and bottom should be blue and
the insulator should be red.

Splicing Tapes

Should be an al-weather vinyl plastic material

Should resist: Water, Acidsand Alkalis

Should be flame retardant

Should not be affected by sunlight

Should release smoothly in zero weather and not ooze adhesive in hot climates.
Bonding Connectors

Should consist of abase and upper member, two securing nuts and a plastic shoe to aid connector installation and
protect the conductors.

Base and upper membersshould be made of tin plated tempered brass, slightly curved so asto exert a continuous
spring form on sheath and shield after clamping.
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Grounding Braid
Should be aflat tin plated copper braid conductor
Should have eyelets at regular intervals

Eyelets should fit shield connector studs up to 6 mm (1/4") in diameter.

1.6  Copper Backbone Primary Cable Protection
Entrance Facility Terminals

Entrance Facility terminals should protect aminimum of 100 lines/ (pairs)
Dimensions should be4.0'W x 2.0' H x 3.95" D

Theinput stub (tip) cable should be 26AWG shielded cable.

Theinput stub should serve asinternal fuse link.

Input stub should be equipped with a heavy-duty strain relief and encapsulated cable connector.
Output stub cable should be 24 AWG shield cable.

Should bewall or frame mountable

Should accommodate industry standard 5 pin protection modules

Plastic components should meet or exceed specifications set for in UL 497.
Surge Protection Modules

Should be 5 pin, 3 element gas type protection modules

Module should provide true balanced operation.

Over voltage on either side should cause the entire tube to ionize to provide a simultaneous path to ground for both
sides of the circuit.

Should be UL 497 listed.

Ground pin should betin.

Tip and Ring pinsshould be gold aloy.

The module color should be black.

The module color should be green for spare pair modules.

The nominal DC Breakdown should be 350V @ 100V/ nsec.

The impul se breakdown voltage should be 700A @ 100V/ nsec and 150A @1KV/ nsec.
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The DC holding current should be 135V for <150ms.

The Surge life (min. operations) should be asfollows:;

@ 10A, 10 x 1000nsec >3000
@ 100A, 10 x 1000nsec >300
@ 10KA, 8 x 20nsec >10
@ 20kA, 8 x 20nsec >1

@ 65Arms, 11 cycles, 130A total >1

@ 10Arms, 1sec, 20 A total >10

The capacitance should be <1pf for 1 Vrms @ 1Khz, 50 DCV.

The insulation Resistance should be >100M ohms @ 50 VDC.
The fail safe operation should be asfollows:

@10A <50 sec
@50A <15sec
@20A <10sec
@60A <3sec

The current limitersshould be as follows:
Hold current (ma) @ 20 C =145

R min/max ohms=3/6.

1.7  Optical Fiber Transtion/Splice Cabinets

Wall mounted splice cases may be utilized in lieu of splice cabinets

All cabinets should provide support for fusion splice trays and contain cable management for supporting and routing
thefiber.

The wall mount splice cabinet should:
Be available to support 12 strand fiber splice trays.
Have the ability to mount the cable clamp on the interior of the panel

Provide configurations and densities as called for on the“T” drawings.

1.8  Copper Cable Termination Blocks
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The connecting hardware block should support Category 5e or Category 6 applications and facilitate
cross-connection and/or inter-connection using either approved cross-connect wire or patch cords.

Should be 110 type Insulation Displacement Connector (IDC) blocks.

BeUL -Veified

Be ANSI/ANSI/TIA/EIA-568 B.1 Category 5e or Category 6 compliant.

Be made of flame-retardant thermoplastic.

Blocks should include meansto identify cables/services per ANSI/ANSI/TIA/EIA-606A.

Have clear label holders with the appropriate colored inserts available for the wiring blocks.

Theinsert |abels provided with the product should contain vertical lines spaced on the basis of circuit size (3,4 or 5
pair) and should not interfere with running, tracing or removing jumper wire/patch cords. Label holders must be

capable of mounting in the under portion of the wiring block.

Have connecting blocks used for either the termination of cross-connect (jumper) wire or patch cords. All
connecting blocks should have color-coded tip and ring designation markers and be of single piece construction.

Support wire sizes: Solid or 7-strand 22-26 AWG.

1.9  Grounding and Bonding Apparatus

TelecommunicationsMain Grounding Busbar (TM GB)

Provide abond with aminimum of a# 6 AWG, green insulated ground wire from the TMGB to the main electrical
service building ground.

Label grounding and bonding hardware and connections per ANSI/ANSI/TIA/EIA 606A.

The ground bar assembly is to be constructed with following materials (See drawing details for additional
information):

Copper Ground Bar (1/4” x 4” x 23")
Provide with insulators and a support bracket for isolation.

Provide lugs for each bonding conductor (BC) and the telecommuni cations bonding backbone (TBB)

Ground Lugs

Hardware (bolts) should be silicone bronze and the copper alloy lug should be sized for connecting to the TMGB
with the BC and TBB.

Rack Mounted Equipment Ground Bar
3/16" x ¥4' x 18 5/16" for attachment to 19" mounting rails of equipment racks and cabinets

Splice plate for attachment to multiple racks
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#6-32 silicon bronze screws, ground lugs and other mounting hardware

20 MAINEQUIPMENT ROOM COMPONENTS

21  Plywood Backboards

Plywood backboards should be 3/4-inch with a ClassAC surface.

Minimum backboard size should be4' X 8' x %’

All sides of each backboard should be painted with two coats of white fire retardant paint prior to installation.

If the local authority having jurisdiction of fire code requiresfire-rated plywood, then UL listed fire retardant plywood
should be utilized and painted with white fire retardant paint prior to installation.

A fireretardant paint additive may be used and the associated documentation should be applied to the painted
backboard as proof of usage.

2.2 Ladde Rack/Cable Runway

Provide ladder rack as shown on drawings for cable support.

Include connecting and all other support hardware for a complete installation including but not limited to equipment
rack to runway mounting plates, wall angle support brackets, butt splice swivels, junction splice connections and
grounding Kits.

Ladder rack should be tubular side bar type nominally 3/8" thick by 1 1/2" high (minimum) with %2’ x 1" welded rungs
spaced 9” on center.

Finish should be powder coated, black.

2.3  Equipment Racks

Equipment racks should meet the following physical specifications and should be installed as shown on the
drawings.

Should be manufactured to house 19” wide equipment and be 84” in height
Should have auniversal junction hole pattern

Should have #12-24 panel mounting holes

Equipment mounting hole patterns should conform to EIA-310-D

Racks should be capable of supporting a maximum load of 600 Lbs.
Constructed of 6061-T6 aluminum aloy

Finished with flat black powder-coat paint

CABLE MANAGEMENT FOR EQUIPMENT RACKS
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Cable management unitsshould be black metal.

Vertical cable management panelsshould have front and rear channels.

Vertical cable management panelsshould have removable front and back covers.

A horizontal manager should be provided at the top of each rack, with aminimum height of 2 rack units each.
Horizontal cable management panelsshould have front and rear channels.

A horizontal manager should be provided above and below each termination patch panel, with a minimum height of 2
rack units.

24  Grounding and Bonding Apparatus

Telecommunications Grounding Busbar (TGB)

Provide abond with aminimumof a# 6 AWG, green insulated ground wire from the TGB to the main electrical service
building ground.

Label grounding and bonding hardware and connections per ANSI/ANSI/TIA/EIA 606A.

Ground Bar Assembly to be constructed with following materials (See“T” drawing details for additional information):
Copper Ground Bar (1/4” x 4” x 13.5”)

Provideinsulators and a support bracket for isolation.

Provide lugs for each bonding conductor (BC) and the telecommunications bonding backbone (TBB)

Lugs

Hardware (bolts) should be silicone bronze and the copper alloy lug should be sized for connecting to the TMGB
with the BC and TBB.

Rack Mounted Equipment Ground Bar
3/16” x ¥4’ x 18 5/16” for attachment to 19" mounting rails of equipment racks and cabinets
Splice plate for attachment to multiple racks

#6-32 silicon bronze screws, ground lugs and other mo unting hardware
3.0 MAIN COMPUTER ROOM COMPONENTS

3.1  Plywood backboards

Plywood backboards should be 3/4-inch with a Class AC surface.

Minimum backboard size should be4' X 8 x 34’
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All sides of each backboard should be painted with two coats of white fire retardant paint prior to installation.

If the local authority having jurisdiction of fire code requires fire-rated plywood, then UL listed fire retardant plywood
should be utilized and painted with white fire retardant paint prior to installation.

A fireretardant paint additive may be used and the associated documentation should be applied to the painted
backboard as proof of usage.

3.2 Ladder Rack/Cable Runway

Provide ladder rack as shown on drawings for cable support.

Include connecting and all other support hardware for a complete installation including but not limited to equipment
rack to runway mounting plates, wall angle support brackets, butt splice swivels, junction splice connections and
grounding Kits.

Ladder rack should be tubular side bar type nominally 3/8" thick by 1 1/2" high (minimum) with %2" x 1" welded rungs
spaced 9” on center.

Finish should be powder coated, black.

3.3  Equipment Racks

Equipment racks should meet the following physical specifications and should be installed as shown on the
drawings.

Should be manufactured to house 19” wide equipment and be 84" in height
Should have auniversal junction hole pattern

Should have #12-24 panel mounting holes

Equipment mounting-hole patterns should conform to EIA-310-D

Racks should be capable of supporting amaximum a 600 Lb load.

Constructed of 6061-T6 aluminum aloy

Finished with flat black powder-coat paint

Cable Management for Equipment Racks

Cable management unitsshould be black metal.

Vertical cable management panels should have front and rear channels.

Vertical cable management panelsshould have removable front and back covers.
Horizontal cable management panelsshould have front and rear channels.

A horizontal manager should be provided at the top of each rack, with a minimum height of 2 rack units each.

A horizontal manager should be provided above and below each termination patch panel, with aminimum height of 2
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rack units.

34  Equipment Cabinets

Equipment cabinets should be used to house equipment and not cabling terminations. Cooling fansshould be
provided and sized for each cabinet per electronic equipment manufacturer’ s and the equipment cabinet
manufacturer’ s recommendations.

It is recommended that equipment cabinets not be used unless a raised access floor with forced air cooling is
provided to ventilate the cabinets.

Equipment cabinetsshould meet the following specifications:

16 gauge welded steel construction

Static weight Capacity: 800 Lbs.

Exterior Dimensions: 85" x 27"x 31.75”

19" mounting rails tapped 10-32, EIA-310-D, Universal Hole Pattern, 45 Rack Units

Lockable, 16 Gauge Steel Front Window Door with Plexi-glass window

Lockable, 16 Gauge Steel, Vented rear Door

Removable, 16 Gauge Steel, Vented Side Covers

Power: 19" power Strip

Adjustable Leveling feet

#10-32 x 5/8” screws for mounting equipment (Quantity as provided by the manufacturer, typically 20)
Top mounted 400 CFM Cooling Fan Unit

19” Equipment Grounding Bar (As per manufacturer’ s recommendations to comply with NEC)

16 Gauge Steel, Adjustable, Fixed Shelves (Quantity to determined and specified by the Agency for each cabinet)
Integrated Vertical Cable Management

One 3.75” horizontal wire management panels above and bel ow each piece of equipment (Quantity to be determined
and specified by the Agency)

35 Access Floors

Typically specified by the Architect and compliant with ANSI/ANSI/TIA/EIA 569

3.6  Grounding and Bonding Apparatus

Telecommunications Grounding Busbar (TGB)
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Bond with aminimum # 6 AWG, green insulated ground wire extended from the TGB to the main electrical service
building ground.

Label grounding and bonding hardware and connections per ANSI/ANSI/TIA/EIA 606A.

Ground Bar Assembly to be constructed with following materials (See drawing details for additional information):
Copper Ground Bar (1/4” x 4" x 13.5")

Provided with Insulators and a support bracket for isolation

Provide lugs for each bonding conductor (BC) and the telecommunications bonding backbone (TBB)

Lugs

The copper alloy lug should be sized for the BC and TBB connecting to the TMGB and the Rack mounted equipment
grounding bar.

Hardware (bolts) should be silicone bronze

Rack Mounted Equipment Ground Bar

3/16” x ¥4' x 18 5/16” for attachment to 19” mounting rails of equipment racks and cabinets
Spliceplatefor attachment to multipleracks

#6-32 silicon bronze screws, ground lugs and other mounting hardware

40 TELECOMMUNICATIONSROOM COMPONENTS

4.1  Plywood Backboards

Plywood backboards should be 3/4-inch with a Class AC surface.

Minimum backboard size should be4' X 8 x %4’

All sides of each backboard should be painted with two coats of white fire retardant paint prior to installation.

If the local authority having jurisdiction of fire code requires fire-rated plywood, then UL listed fire retardant plywood
should be utilized and painted with white fire retardant paint prior to installation.

A fireretardant paint additive may be used and the associated documentation should be applied to the painted
backboard as proof of usage.

4.2  Ladder Rack/Cable Runway
Provide ladder rack as shown on drawings for cable support.
Include connecting and all other support hardware for a complete installation including but not limited to equipment

rack to runway mounting plates, wall angle support brackets, butt splice swivels, junction splice connections and
grounding kits.
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Ladder rack should be tubular side bar type nominally 3/8" thick by 1 1/2" high (minimum) with %2’ x 1" welded rungs
spaced 9” on center.

Finish should be powder coated, black.

4.3  Equipment Racks

Floor mounted equipment racks should meet the following physical specifications and should be installed as shown
on the drawings:

Should be manufactured to house 19” wide equipment and be 84" in height

Should have auniversal junction hole pattern

Should have #12-24 panel mounting holes

Equipment mounting hole patterns should conform to EIA-310-D

Racks should be capable of supporting a maximum load of 600 Lbs.

Constructed of 6061-T6 aluminum aloy

19" Equipment Grounding Bar (As per manufacturer’ s recommendations to comply with NEC)
Finished with flat black powder-coat paint

Cable Management for Floor M ounted Equipment Racks

Cable management unitsshould be black metal.

Vertical cable management panelsshould have front and rear channels.

Vertical cable management panelsshould have removable front and back covers.

A horizontal manager should be provided at the top of each rack, with aminimum height of 2 rack units each.
Horizontal cable management panelsshould have front and rear channels.

A horizontal manager should be provided above and below each termination patch panel, with a minimum height of 2
rack units.

Wall Mounted Equipment Racks

Wall Mounted Relay Racksshould meet the following physical specifications:
Spaced to mount 19" equipment

Racks should be 48" high with 24 mounting spaces.

Racks should be of alightweight, high strength steel construction.

19" Equipment Grounding Bar (As per manufacturer’ s recommendations to comply with NEC)
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The color should be ablack powder coat finish.
Be capable of stationary mounting with 21" deep, 14 gauge mounting brackets and 100 Ib. capacity.

Racks should have double sides EIA universal rack 5/8” to 5/8” - %2" standard hole pattern (compatible with 11/4" " —
2" hole patterns)

Wall Mounted Equipment Cabinets

Wall mounted cabinets should meet the following specifications:
Cabinets should contain 19" equipment mounting rails.

48" high with 26 rack mount spaces.

Universal mounting railswith 10/32 And 12/24 tapped holes.
5/8”, 5/8", ¥2" EIA standard hole pattern.

19" Equipment Grounding Bar (As per manufacturer’ s recommendations to comply with NEC)
The color should be black powder coat finish.

Racks should have atwo hinge design for front and rear access, louvered sides for ventilation, knockouts in top and
bottom for cable access Both front and rear accessshould be lockable.

4.4  Grounding and Bonding Appar atus
Tedecommunications Grounding Busbar (TGB)

Bond with aminimum # 6 AWG, green insulated ground wire extended from the TGB to the main electrical service
building ground.

Label grounding and bonding hardware and connections per ANSI/ANSI/TIA/EIA 606.

Ground Bar Assembly to be constructed with following materials (See drawing details for additional information):
Copper Ground Bar (1/4” x 4" x 13.5")

Provided with Insulators and a support bracket for isolation

Provide lugs for each bonding conductor (BC) and the telecommunications bonding backbone (TBB)

Lugs

Hardware (bolts) should be silicone bronze and the copper alloy lug should be sized for connecting to the TMGB
with the BC and TBB.

Rack Mounted Equipment Ground Bar
3/16” x ¥4’ x 18 5/16” for attachment to 19" mounting rails of equipment racks and cabinets

Splice plate for attachment to multipleracks
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#6-32 silicon bronze screws, ground lugs and other mounting hardware

5.0 BACKBONE CABLING PATHWAYSAND SUPPORT

5.1  Backbone Seevesand Slots

Sleeves

4” Threaded Galvanized Rigid Steel conduit with plastic insulating bushing on each end for backbone cabling
2" Threaded Galvanized Rigid Steel conduit with plastic insulating bushing on each end for the TBB

Slots

Minimum size4” x 107

Minimum two-inch Water Protective dam

Must not obstruct wall termination space

5.2 Backbone Conduit

Provide aminimum of 4” Electrical Metallic Tubing (EMT) with compression fittings for backbone cabling. Setscrew
type fittings are unacceptable.

Provide a minimum of 2" Electrical Metallic Tubing (EMT) with compression fittings for the TBB. Setscrew type
fittings are unacceptable.

Rigid Galvanized Sted Conduit

RGS conduit should be hot-dipped galvanized steel, including threads.
Electrical Metallic Tubing

Electrical Metallic Tubing should be Electro-galvanized steel.

Fittings

Rigid galvanized steel fittings should be fully threaded and should be of the same material as the respective raceway
system.

Compression type fittings should be used for all conduits 2" and larger.
Provide plastic insulating bushings on each end of all conduits.
Die-cast or pressure cast fittings are not permitted.

Pull and Junction Boxes

Junction boxes should be constructed of not less than 14 gauge galvanized steel with trim for flush or surface
mounting in accordance with the location to be installed. Provide screw-on type covers.

Boxesinstalled in damp or wet locationsshould be of moisture tight construction with gasket covers and threaded
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conduit hubs.

In no case should boxes be sized smaller than asindicated in Article 370 of the National Electrical Code for conduit
and conductor sizesinstalled. Boxesshould be approved for the environmental condition of the location where they
will beinstalled.

Flush floor junction boxes

Should be recessed cover boxes designed for flush mounting in masonry. Provide brass diamond engraved cover
plate with a gasket suitable for foot traffic.

Provide as shown on drawings.

Grounding and Bonding

All conduitsshould be bonded to the grounding system as per NEC.
Innerduct

Three 1.25", Plenum rated, Innerduct should beinstalled in each four-inch conduit that will be utilized for fiber optic
backbone cabling.

5.3 Vertical Ladder Rack

Provide ladder rack and stand-offs as shown on drawings for support of backbone cables passing vertically through
TRs.

Include connecting hardware and all other support hardware for a complete installation including but not limited to
equipment rack to runway mounting plates, wall angle support brackets, butt splice swivels, junction splice
connections and grounding Kits.

Ladder rack should be tubular side bar type nominally 3/8" thick by 1 1/2” high (minimum) with ¥2” x 1" welded rungs
spaced 9” on center.

Finish should be powder coated black.

54  Firestopping

Firestopping protection should meet NFPA Life Safety Code#101, 6-2.3.6, " Penetrations and Miscellaneous
Openings and Fire Barriers® and the NEC 300.21 "Fire Stopping" regulations and standards.

All penetrations consisting of conduit, sleeves, or chasesshould be firestopped at the bottom of the penetration.

Openings made in concrete floorsshould be firestopped using atested system. Thickness or depth of firestop
materials should be as recommended by the material manufacturer and backed by formal ASTM E-814 tests.

All metal conduits designed for communications with or without wire/cable inside should be firestopped to restrict
transfer of smoke.

During construction all penetrations must have atemporary firestopping pillow installed.

All firestopping pillows must be reinstalled daily during cable installation and at no time will openings be | eft
unprotected.
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Wherever it is not feasible to use apillow or caulk, use firestopping putty.

6.0 HORIZONTAL CABLING PATHWAYSAND SUPPORT

6.1 Horizontal Conduitsand Sleeves

When installed above any ceiling use aminimum 1" Electrical Metallic Tubing (EMT) with set screw type fittings
from the TR or cable tray to each work area outlet location. Insulating bushingsshould be provided at each end of
the conduit.

When installed below grade use aminimum 1" Threaded, Galvanized, Rigid conduit from the TR or cable tray to each
work area outlet location. Insulating bushingsshould be provided at each end of the conduit.

Provide apull string in each conduit.

Rigid Galvanized Steel Conduit

RGS conduit should be hot-dipped galvanized steel, including threads.

Electrical Metallic Tubing

Electrical Metallic Tubing should be Electro-galvanized steel.

Fittings

RGS fittings should be fully threaded and should be of the same material as the respective raceway system.
Compression type fittings should be used for all conduits 2" and larger.

Provide plastic insulating bushings on each end of all conduits.

Die-cast or pressure cast fittings are not permitted.

Pull and Junction Boxes

Boxes should be constructed of not less than 14 gauge galvanized steel with trim for flush or surface mounting in
accordance with the location to be installed. Provide screw-on type covers. Boxesinstalled in damp or wet locations
should be of moisture tight construction with gasket covers and threaded conduit hubs.

I'n no case should boxes be sized smaller than asindicated in Article 370 of the National Electrical Code for conduit
and conductor sizesinstalled. Boxesshould be approved for the environmental condition of the location where they
will beinstalled.

Flush Floor Junction Boxes

Should be recessed cover boxes designed for flush mounting in masonry. Provide brass diamond engraved cover
plate with a gasket suitable for foot traffic.

Provide as shown on drawings.

Grounding and Bonding
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All conduitsshould be bonded to the grounding system as per NEC.

6.2 CableTrays

Should be aluminum construction including accessories.
Maximum rung spacing should be 8 in. on centers.
Rungs should be welded to side rails.

Standard length should be 12 ft. - 0in. long.

A cover should be provided as required by code.

Minimum radius of horizontal elbowsshould be 12 in. Provide special radius elbows where required for field
conditions.

L oading Data:
Useable Tray Width L oad Depth NEMA Depth Sd. Span Lbs  Deflection
[Ft

6’ Vi
8’ Vi
1 Vi 3 12A 10 81 120
1 6’ 5 12B 10 112 059"
18’ Vi 3 12A 10 81 120
18’ 6’ 5 12B 19 112 059"
24 Vi 3 12A 10 81 1200
24 6’ 5 12B 10 112 059"

Provide a safety-loading factory of 1.5 for uniformly distributed |oads when supported as a simple span in
accordance with the NEMA standard listed.

Grounding and Bonding

All cable traysshould be bonded to the grounding system as per NEC.

6.3  J-hooks

Jhooks are not dlowed for new construction. J-hooks may be required in retrofit construction but should be rated to

carry the Category of cableto beinstalled, spaced as per the manufacturer’ s recommendation and sized not to exceed
the J-hook manufacturer’ s recommended quantity of cables.
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6.4  Junction Boxes

Boxes should be constructed of not less than 14 gauge galvanized steel with trim for flush or surface mounting in
accordance with the location to be installed. Provide screw-on type covers. Boxesinstalled in damp or wet locations
should be of moisture tight construction with gasket covers and threaded conduit hubs.

I'n no case should boxes be sized smaller than asindicated in Article 370 of the National Electrical Code for conduit
and conductor sizesinstalled. Boxes should be approved for the environmental condition of the location where they
will beinstalled.

Flush Floor Junction Boxes

Should be recessed cover boxes designed for flush mounting in masonry. Provide brass diamond engraved cover
plate with a gasket suitable for foot traffic.

Provide as shown on drawings.

6.5 Outlet Boxes
Should be galvanized steel, not lessthan 2 34" deep X 4 11/16" square with knockouts.

Outlet boxes exposed to moisture, exterior, wet or damp locationsshould be cadmium cast alloy complete with
threaded hubs, a gasket and screw fastened covers.

Boxes should be approved for the environmental condition of the location where they will beinstalled.

Provide asingle gang mud ring on all work area outlet boxes.

6.6 Work Area Floor Boxes

Separate work area floor boxesshould be provided for communications and electrical devices.
Boxes should be constructed of cast iron

Boxes should house leveling screws for adjusting box to accept floor flange after pour.

Boxes should support 1” conduit minimum.

Covers should be flush with floor and hinged.

Wires should enter the box through a pop up opening in the cover.

Verify the color with the Architect prior to ordering.

6.7  Poke-Throughs

Separate poke through delivery systems should be provided for communications and electrical devices.
Poke-throughs should be suitable for floor thickness of upto 7.

UL File #E146222 listing and ULR14686 fire resistant classification.

Should be constructed of heavy gauge steel and be available in 2 gang, 4 gang or 8 gang arrangements.
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Communications conduit should be 1” diameter minimum.

Refer to details on drawing for the exact faceplate requirements.

6.8  Utility Columns

Utility columnsshould contain acommunication and electrical power divider,

The low-voltage channel should be nominally 2" x 1.5” by the height required to extend above the ceiling.

Each column should be equipped with knockouts for two (2), 20 ampere, 125 volt, grounded, duplex receptacles, and
knockouts for telephone and data connection.

Columns should be constructed of a minimum of .070" thick, anodized aluminum extrusion, with removable trim plate
and cover.

Utility column should be furnished with top plate mounting assembly for easy installation to accessible ceiling.
6.9  Surface Mounted Raceway

Surface mounted raceway is generally not acceptable for new installations but may be required in some renovations.

It isrecommended that 1” EMT conduit with a double-gang, surface mounted electrical box and a single-gang device
mounting plate be surface mounted in lieu of surface mounted raceway.

Surface Metallic Raceway

Sized to accommodate the total number of cables required and filled less than 40%
Provide devicesin the raceway as shown on plans

Should have finish specified by the architect

Provide miscellaneous boxes, fittings and supports designed and manufactured by the raceway manufacturer as
required for a complete job.

Surface Non-Metallic Raceway
Finish should be specified by the Architect.

Provide the manufacturers standard fittings as required for the installation. All system components should meet UL
94 requirements for nonflammabl e, self-extinguishing characteristics.

Raceways should have avoltage rating of 300 Vac maximum.

Should be UL listed.

Fitting should comply with EIA/TIA UTP and Optical Fiber bend radii requirements.
Raceways should have the following wiring capacities:

Provide Communication devices as specified in wiring devices and indicated on the drawings.
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Provide dividers in raceways utilized for power and communications.

6.10 Firestopping

Firestopping protection should meet NFPA Life Safety Code#101, 6-2.3.6, "Penetrations and Miscellaneous
Openings and Fire Barriers' and the NEC 300.21 "Fire Stopping" regulations and standards.

All penetrations consisting of conduit, sleeves, or chasesshould be firestopped at the bottom of the penetration.

Openings made in concrete floorsshould be firestopped using atested system. Thickness or depth of firestop
materials should be as recommended by the material manufacturer and backed by formal ASTM E-814 tests.

All metal conduits designed for communications with or without wire/cable inside should be firestopped to restrict
transfer of smoke.

During construction all penetrations must have atemporary firestopping pillow installed.

All firestopping pillows must be reinstalled daily during cableinstallation and at no time will openings be |eft
unprotected.

Wherever it is not feasible to use apillow or caulk, use firestopping putty.

7.0 HORIZONTAL CABLING COMPONENTS

7.1  Horizontal UTP Cables

All unshielded twisted pair (UTP) horizontal copper cable supporting voice/data/video communications
requirements, as well as Emergency, Courtesy and Pay Telephonesshould meet a minimum of Category 5e
performance specifications as per ANSI/ANSI/TIA/EIA 568B.

At the writing of this revision to the manual, the Category 6 cable standard had not been ratified by ANSI/TIA/EIA.

The cable should meet the following specifications:

Category 5e ANSI/ANSI/TIA/EIA Performance Limits

Frequency Attenuation Power Sum Pair to Pair Near Attenuation to Crosstalk Ratio
MHz dB/100m Near End Crosstalk dB/100m
End Crosstalk DB
dB

0.772 17 67.0 70.0 68.3

1 20 65.3 68.3 66.3

4 39 56.3 59.3 554

8 5.6 518 54.8 492

10 6.3 50.3 533 47.0

16 8.0 473 50.3 423

2 9.0 458 488 39.8

25 101 443 473 37.2
3125 114 429 45.9 345
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62.5 165 384 414 249
100 213 35.3 38.3 170
155 27.2 325 355 8.2
200 314 30.8 33.8 24
220 33.2 30.2 33.2 0.0
300 39.7 28.2 312 n/a
350 435 271.2 30.2 n/a

(Continued) Category 5e cables guaranteed performanceto 350 MHz over

Swept Frequency:

Frequency Pr-to-Pr ELFEXT Power Sum ELFEXT Return Loss Delay Skew
MHz db/100m DB/100m dB/100m ns
0.772 70.0 68.0 n/a 25.0

1 67.8 65.8 20.0 25.0
4 55.7 537 230 250
8 49.7 47.7 245 25.0
10 47.8 45.8 25.0 250
16 43.7 417 25.0 25.0
20 417 39.7 25.0 25.0
25 39.8 37.8 24.3 25.0
3125 379 35.9 236 25.0
62.5 318 29.8 230 25.0
100 27.8 258 230 250
155 23.9 219 18.8 250
200 217 19.7 18.0 250
220 209 189 177 25.0
300 182 16.2 16.8 25.0
350 16.9 149 16.3 25.0

Category 6 ANSI/ANSI/TIA/EIA Performance Limits

Category 6 Cable Limitsin dB per ANSI/ANSI/TIA/EIA-568B.2-1

Frequenc | Insertion NEXT NEXT ELFEXT ELFEXT ACR ACR Return

y L oss pair-to- power pair-to- power pair-to- power L oss

MHz per 100m pair sum pair sum pair sum Solid
1 20 74.3 72.3 67.8 64.8 72.3 70.3 20.0
4 38 65.3 63.3 55.8 52.8 61.5 59.5 230
8 5.3 60.8 58.8 49.7 46.7 55.5 535 24.5
10 6.0 59.3 57.3 47.8 44.8 53.3 513 250
16 7.6 56.2 54.2 437 40.7 48.6 46.6 250
20 85 54.8 52.8 418 38.8 46.3 44.3 250
25 9.5 53.3 51.3 39.8 36.8 438 418 24.3
31.25 10.7 519 499 379 349 41.2 39.2 236
62.5 154 474 454 319 289 320 30.0 215
100 19.8 443 423 27.8 24.8 245 25 20.1
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200 290

39.8

378 218

188

10.8 8.8

18.0

250 32.8

383

36.3 19.8

16.8

55 35

173

Category 6 Connecting Hardware Limitsin dB per ANSI/ANSI/TIA/EIA-

568B.2-1
Frequency Insertion Loss NEXT FEXT ACR Return Loss

MHz per 100m pair-to-pair pair-to-pair pair-to-pair
1 0.1 75.0 75.0 74.9 30.0
4 0.1 75.0 711 74.9 30.0
8 0.1 75.0 65.0 74.9 30.0
10 0.1 74.0 63.1 739 30.0
16 0.1 69.9 59.0 69.8 30.0
20 01 68.0 57.1 67.9 30.0
25 0.1 66.0 55.1 65.9 30.0

31.25 0.1 64.1 53.2 64.0 30.0

62.5 0.2 58.1 47.2 57.9 281
100 0.2 54.0 431 538 24.0
200 0.3 48.0 371 47.7 18.0
250 0.3 46.0 35.1 45.7 16.0

Category 6 Channel Limitsin dB per ANSI/ANSI/TIA/EIA-568B.2-1

Frequency Insertio NEXT NEXT ELFEXT ELFEXT ACR ACR Return
MHz n Loss pair-to- power pair-to- power pair-to- power L oss
per pair sum pair sum pair sum
100m
1 21 65.0 62.0 63.3 60.3 62.9 59.9 190
4 4.0 63.0 60.5 512 48.2 59.0 56.5 190
8 5.7 58.2 55.6 45.2 422 525 49.9 190
10 6.3 56.6 54.0 433 40.3 50.3 47.7 19.0
16 8.0 53.2 50.6 30.2 36.2 45.2 426 18.0
20 9.0 51.6 49.0 37.2 34.2 426 40.0 175
25 10.1 50.0 47.3 35.3 323 39.9 37.2 170
31.25 114 484 45.7 334 304 37.0 34.3 16.5
62.5 16.5 434 40.6 273 24.3 26.9 24.1 14.0
100 21.3 39.9 371 233 20.3 18.6 15.8 12.0
200 315 348 319 17.2 14.2 33 04 9.0
250 359 331 30.2 15.3 12.3 -5.7 -5.7 8.0

Category 6 Permanent Link Limitsin dB per ANSI/ANSI/TIA/EIA-568B.2-1

Frequency Insertio NEXT NEXT ELFEXT ELFEXT ACR ACR Return
MHz n Loss pair-to- power pair-to- power pair-to- power L oss
per pair sum pair sum pair sum
100m
1 19 65.0 62.0 64.2 61.2 63.1 60.1 19.1
4 35 64.1 61.8 52.1 491 60.6 58.3 210
8 5.0 594 57.0 46.1 431 544 52.0 21.0
10 55 57.8 55.5 44.2 412 52.3 50.0 21.0
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16 7.0 54.6 52.2 40.1 371 47.6 45.2 200
20 79 531 50.7 38.2 35.2 452 42.8 195
25 89 515 49.1 36.2 332 42.6 40.2 19.0
31.25 100 50.0 475 343 313 40.0 375 185
62.5 144 451 27 28.3 25.3 30.7 283 16.0
100 18.6 41.8 39.3 24.2 212 232 20.7 14.0
200 274 36.9 A3 182 152 9.5 6.9 110
250 311 353 32.7 16.2 132 4.2 16 10.0

C. The cable sheath color for the UTP voice communications cabling should be different
from the cabl e sheath color for the UTP data communications cabling specified.

Typically white is used for UTP voice cabling and blueis used for data communications.

7.2  Coaxial Video Cables

RG-6 Quadshield type cable should be used. If the run exceeds one hundred (100) feet, RG-11 type cable should be
used.

Cable Specifications
All Cable must be 100% shielded

All cable must be 100% sweep tested and certified, 50-550 Mhz. with no abrupt deviation from the loss figures
supplied by the manufacturer of the cable.

7.3  Duplex Fiber Optic Cables

Physical Characteristics:

Should be tight buffered two strand, zip cord type, 50/125nm multimode optical fiber for horizontal cabling
Be appropriate for the environment in which it isinstalled

Multimode optical fiber cablesshould meet all of the requirements delineated within the specifications of
ANSI/ANSI/TIA/EIA-568

Transmission Characteristics:
Attenuation

Multimode Optical fiber cable should perform in accordance with the attenuation limits when tested per
ANSI/EIA/TIA -455.

Bandwidth
Multi-M ode should perform in accordance with the bandwidth limits when tested per ANSI/ANSI/TIA/EIA-B.3.
Transmission Distance

The protocol pertinent to the transmission distance for Multimode cable as stated in | EEE 802.3z (Gigabit Ethernet).
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Zero Dispersion Wavelength and Slope

Multimode cable should perform in accordance with the Zero Dispersion wavelength and slope limits when tested per
ANSI/ANSI/TIA/EIA-568B.3.

7.4 UTP Termination Blocks

The connecting hardware block should support Category 5e, applications and facilitate cross-connection and/or
inter-connection using either approved cross-connect wire or patch cords.

Should be 110 type Insulation Displacement Connector (IDC) blocks.
BeUL -Verified

Be ANSI/ANSI/TIA/EIA-568 Category 5e compliant.

Be made of flame-retardant thermoplastic.

Blocks should be 50, 100 or 300 pair sizes.

Blocks should include meansto identify cables/services per ANSI/ANSI/TIA/EIA-606A.

Have clear label holders with the appropriate colored inserts available for the wiring blocks. Theinsert labels
provided with the product should contain vertical lines spaced on the basis of circuit size (3, 4 or 5 pair) and should
not interfere with running, tracing or removing jumper wire/patch cords. Label holders must be capable of mounting
in the under portion of the wiring block.

Have connecting blocks used for either the termination of cross-connect (jumper) wire or patch cords. The
connecting blocks should be availablein 3, 4 and 5 pair sizes. All connecting blocksshould have color-coded tip and

ring designation markers and be of single piece construction.

Support wire sizes: Solid or 7-strand 22-26 AWG.

7.5  UTP Patch Paneds

Physical Characteristics

Panels should be black anodized aluminum in 24 or 48 port configurations.

Should accommodate 24 ports for each rack mount space (Irms=44.5 mm[1.75in.]).

Should have modular jacks made of Beryllium copper with aminimum 50-micro-inch gold plating on contact surfaces
over 50-100 micro-inch of nickel compliant with FCC part 68.

Should be availablein Universal (T568A/T568B) wiring schemes.

Panels should be equipped with 110-style termination made of fire retardant UL 94V 0 rated thermoplastic and tin lead
solder plated IDC.

Panels should have port identification numbers on both the front and rear of the panel.

Panels should have optional rear cable support bar for strain relief.
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Panels should have self adhesive, clear |abel holders and white designation labels provided with the panel for each
row of 24 ports.

Panels should provide wiring identification & color code and maintain a paired punch down sequence that does not
require the overlapping of cable pairs.

Panels should terminate 22-26 AWG solid conductors, maximum insulated conductor outside diameter 0.050”.
Transmission Characteristics

Panels should be ANSI/ANSI/TIA/EIA -568B Category 5e compliant.

Panels should be UL VERIFIED for ANSI/TIA/EIA Category 5e electrical performance.

Panelsinstalled in a channel with Category 5e or Category 6 jacks and patch cords shall be from the same
manufacturer, and approved Category 5e or Category 6 cable should meet the requirements of Category 5e or

Category 6 channelslisted in ANSI/ANSI/TIA/EIA-568-B.1.

All panelsjacks and patch cords shall be from the same manufacturer and category compliant.

7.6  Video Termination/Patch Panels
Should support F connector bulkhead connectors

Should be installed in equipment racks separate from voice or data cabling or equipment

7.7  Fiber Optic Termination/Patch Pands
Fiber Optic Panels- rack mounted (low fiber count)

All panelsand trays (units) should provide cross-connect, inter-connect, splicing capabilities and contain cable
management for supporting and routing the fiber cables/jumpers.

Panels should be available in 12 and 24 port with no splicing.

Allow mounting in 19” equipment racks.

Allow flush or 5" recess mounting.

Use adapter plates that house 6 adapters each.

Beavailablein black.

Should meet or exceed ANSI/ANSI/TIA/EIA 568B.3 requirements.

Provide port configurations and densities as called for on the “T” drawings.
Should be rack mountable.

Should have a hinged removable front cover.

Should feature afront access design with a hinged bulkhead plate.
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Should house 6 adapter per adapter plate.
Fiber Optic Panels- rack mount (M oderate fiber count)

All panels and trays (units) should provide cross-connect, inter-connect, splicing capabilities and contain cable
management for supporting and routing the fiber cables/jumpers.

Should be availablein 12, 24, 48, 72 and 96 port configurations.
Feature a front access design with hinged bulkhead plate.

Use adapter plates that house 6 adapters each.

Have a hinged removable front cover.

Have adapters that are angled to the left of the panel.

Have an integrated vertical cableway on one side of the panel.

Be mountablein flush, 1"2” and 5" recess options.

Be 19" rack mountable.

Have storage and splicing options as part of the product offering.
Provide port configurations and densities as called for on drawings.
Fiber Optic Panels- rack mount (high fiber count)

All panels and trays (units) should provide cross-connect, inter-connect, splicing capabilities and contain cable
management for supporting and routing the fiber cables/jumpers.

Should be made of 12-gauge aluminum alloy.

Have blank adapter plates for future growth of the fiber infrastructure.

Have fiber managersto effectively store fiber cable slack and comply with fiber bend radius requirements.

Have six and eight port fiber adapter plates, which allow for color coding connectors.

Accommodate stackable splice trays; each tray manages atotal of 24 splices.

Have an adapter plate-mounting bracket, which slides out to the front and to the rear of the unit for increased access.
Have cable access points for fiber jumpers entering and exiting the unit to minimize micro-bending stress.

Have anchor points for fiber cable(s) entering the unit.

Have labeling which meets or exceed ANSI/ANSI/TIA/EIA -606A requirements.

Be able to mount in 19-inch equipment racks/cabinets.

Be UL approved.
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Provide port configurations and densities as called for on the “T” drawings.
Fiber Optic Panels- (high fiber count)

All panels and trays (units) should provide cross-connect, inter-connect, splicing capabilities and contain cable
management for supporting and routing the fiber cables/jumpers.

Have various termination, splice and storage units available that can be mixed and matched within acommon frame.
Support termination densities up to 864 per frame.

Provide port configurations and densities as called for on the “T” drawings.

Fiber Optic trays- rack mount

All panels and trays should provide cross-connect, inter-connect, splicing capabilities and contain cable
management for supporting and routing the fiber cables/jumpers.

Be made of 18-gauge steel with a black finish.
Have changeabl e ports, which are removed from the front of the unit to allow custom configuration or modification.
Have silk screened port identification numbers provided on both the front and rear of the panel.

Include fiber managers that manage slack storage so asto comply with fiber bend radius requirements and slack
storage length recommendations.

Accommodate stackabl e splice trays, which manage up to 24 splices per tray.

Have a cover with quarter turn screws for easy access.

Not exceed a 10" depth for mounting in standard cabinets and enclosures.

Be provided with strain relief lugs for the fiber cable entering the unit from the side or back.

Provide port configurations and densities as called for on the “T” drawings.

7.8 UTP Connectors

The following UTP connectors may be utilized for Data Transmission: ANSI/ANSI/TIA/EIA T568A or
ANSI/ANSI/TIA/EIA T568 B.

The following UTP connectors may be utilized for Voice Transmission: USOC, ANSI/ANSI/TIA/EIA T568A and
ANSI/ANSI/TIA/EIA 568B.

The following information pertains only to ANSI/ANSI/TIA/EIA T568A and ANSI/ANSI/TIA/EIA T568B UTP
connectors.

Physical Characteristics
Jacks should be 8-position non-keyed

Each jack shall be an individually constructed unit and shall snap-mount in an industry standard keystone opening
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(.760" x 580")

Jack housings shall be high impact 94 VO rated thermoplastic

Jacks shall have an operating temperature range of -10°C (14°F) to 60°C (140°F)
Jack housings shall fully encase and protect printed circuit boards and IDC fields

Modular jack contacts shall accept a minimum of 2500 plug insertions without degradation of electrical or mechanical
performance

Contacts shall maintain a minimum vertical deflection force of 110 grams
Modular jack contacts shall be constructed of Beryllium copper for maximum spring force and resilience.
Contact Plating shall be aminimum of 50 micro inches of gold in the contact area over 50 micro-inches of nickel

Jack termination shall be industry standard 110 insulation displacement contact, integral to the jack housing, laid out
in 2 arrays of 4 contacts

Jacks shall utilize a paired punch down sequence. Cable pairs shall be maintained up to the IDC, terminating al
conductors adjacent to its pair mate to better maintain pair characteristics designed by the cable manufacturer.

Insulation displacement contacts shall utilize tin lead-plated phosphor bronze.

Jacks shall terminate 22-26 AWG stranded or solid conductors.

Jacks shall terminate insulated conductors with outside diameters up to .050”

Jacks shall be compatible with single conductor, industry standard 110 impact termination tools

Jacks shall include wire retention stuffer cap(s) to hold terminated wiresin place while allowing to conductorsto be
viewed in the IDC housing.

Jacks shall be compatible with EIA/TIA 606A color code labeling.

Shall be availablein Universal (T568A/T568B) wiring schemes and marked as either T568A, T568B or “Universal”.
The different wiring configurations shall be clearly marked and easily readable.

Jacks shall have an attached col or-coded wiring label.

Transmission Characteristics

Jacks shall be designed for 100 Ohm UTP cable termination

Jacks shall be UL Verified and listed for ANSI/ANSI/TIA/EIA category 5e electrical performance.

7.9 Video Connectors

One piece crimp type F connectors
7.10 Fiber Optic Connectors
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Small Form Factor or MTRJ connectors are recommended in the horizontal. Consideration should be given to
compatibility with equipment.

7.11 Other Multimedia Connectors
Asrequired to support audio and video applications

7.12 UTP Copper Patch Cordsand Cross-Connection Cables

All patch cords, patch panels and jacks shall be from the same manufacture and shall be Category compliant with
ANSI/ANSI/TIA/EIA 568B.1 Category 5e or Category 6.

Physical Characteristics:

Beround, and consist of eight insulated 24 AWG, stranded copper conductors, arranged in four color-coded twisted-
pairs within aflame-retardant jacket

Be equipped with modular 8-position plugs on both ends, wired straight through with standards compliant wiring

Use modular plugs, which exceed FCC CFR 47 part 68 subpart F and |EC 60603-7 specifications, and have 50 micro-
inches minimum of gold plating over nickel contacts

Be resistant to corrosion from humidity, extreme temperatures, and airborne contaminants

Be availablein several colorswith or without color strain relief boots providing snag proof design. Must meet the flex
test requirements of 1000 cycles with boots and 100 cycles without boots.

Be availablein any custom length and standard lengths of 3, 5, 7, 10, 15, 20 and 25 feet.

Electrical Specifications:

Input impedance without averaging 100 W + 15% from 1 to 100 MHz

100% transmission tested for performance up to 100 MHz. Manufacturer shall guarantee cords are compatible with

Category 5e or Category 6 links

Shall utilize cable that is UL Verified.
7.13 Fiber Optic Patch Cords

Physical Characteristics:

Beavailable in standard lengths of 1, 3, and 5 meters, custom lengthsshould also be available, and should meet or
exceed standards as defined in ANSI/ANSI/TIA/EIA -568B.3.

Utilize duplex optical fiber cable that is 50/125 micron multimode and meets the requirements of UL.

Utilize optical fiber cable where the attenuation should not exceed 3.5 dB/km @ 850 nm wavelength or 1.0 dB/km @
1300 nm.

Be equipped with Small Form Factor Connectors
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Have terminated connectors exhibit a maximum insertion loss of 0.75 dB with an average of 0.50dB when tested at
either 850 nm or 1300 nm wavelengths for 50/125 mm.

Have aminimum return loss of 20 dB (25 dB typical) at both 850 nm & 1300 nm.

Be UL approved.

8.0 BACKBONE CABLING COMPONENTS
8.1  Multi-pair Copper Cables

The cable should be availablein 25, 50, 100, 150, 200, 300, 400, 600, 900, 1200, 1500, and 1800 pair counts.
UL Listed for Fire Safety
Copper Backbone Cable

All UTP copper backbone cable supporting voi ce communications requirementsshould be standard 24 gauge paired
dual, semi-rigid CMR or CMP rated as per NEC.

Copper Vertical Backbone Cables

Shielded or unshielded 24 AWG CMR or CMP rated multi-pair copper cablesshould be used as the vertical backbone
riser cables. This cable should support voice applications. The manufacturer’s recommended bending radius and
pulling strength requirements of all backbone cablesshould be observed during handling and installation. The multi-
pair copper cablesshould be plenum rated and placed in conduit as required.

Shielded Copper Vertical Backbone Cables

Shielded multi-pair plenum cable should consist of solid-copper conductors insulated with expanded polyethylene

covered by a PV C skin, be conformance tested to meet EIA/TIA 568 for Category 3 cable, be UL listed asCMP. The
core should be 100% shielded with AluminumMylar and have adrain wire as per manufacturer’s specifications.

8.2  SingleMode Fiber Optic Cables

Should be OFNR/OFNP Flame Rated meeting U.L. 1666 rated cables

Class IVVa dispersion — unshifted single mode optical fibers complying with ANSI/EIA/TIA-492BAAA.
Primary coating diameter of 250um UV cured acrylate buffer material.

The zero dispersion wavelength should be between 1300 nm and 1324 nm. The ANSI/EIA/TIA -455-168 maximum
value of the dispersion slope should be no greater than 0.093 ps/km-nnt.

Dispersion measurements should be made in accordance with ANSI/EIA/TIA -455-169 or ANSI/EIA/TIA -455-175.
The nominal mode field diameter should be 8.7 um.
Transmission Char acteristics:

Maximum attenuation dB/Km @ 1310/1550 nm: 1.0/1.0
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The cutoff wavelength should <1279 nm when measured in accordance with ANSI/EIA/TIA -455-170
Physical Characteristics:

900 um tight buffer.

2.0 mm sub-unit diameter.

Should be suitable for indoor installations.

Strength membersshould be al dielectric.

Secondary thermoplastic type buffer over each fiber.

Should have individual fiber tube colors per ANSI/ANSI/TIA/EIA-606A with an overall orange jacket.
Provide stiff central member with cables stranded around center.

Provideripcord for overall jacket.

8.3 Multimode Fiber Optic Cables

Should be OFNR/OFNP Flame Rated meeting U.L. 1666 rated cables

Should be graded-index optical fiber with nominal 50/125umcore/cladding diameter.
Primery coating diameter of 250um UV cured acrylate buffer material.

The fiber should comply with ANSI/EIA/TIA-492AAAA

Transmission Char acteristics:

Attenuation should be measured in accordance with ANSI/EIA/TIA -455-46, 53 or 61.
Information transmission capacity should be measured in accordance with ANSI/EIA/TIA -455-51 or 30.
The measurements should be performed at 23 degrees C +/- 5degrees.

Maximum attenuation dB/Km @ 850/1300 nm: 3.25/1.0

Bandwidth 200 MHz-km @ 850nm

Bandwidth 800 MHz-km @ 1300nm

Physical Characteristics:

900 um tight buffer.

2.0 mm sub-unit diameter.

Suitable for indoor installations.

Strength members should be al dielectric
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Secondary thermoplastic type buffer over each fiber.
Should haveindividual fiber tube colors per ANSI/ANSI/TIA/EIA-606A and an overall orange jacket.
Provide stiff central member with cables stranded around center.

Provideripcord for overall jacket.

84 Coaxial Video Backbone Cables

Should be designed and engineered in accordance with SCTE requirements

8.5  SingleMode Fiber Optic Backbone Connectors

Physical Characteristics

Provide duplex 568SC connectors

The 568SC connectorsshould meet ANSI/EIA/TIA -604-3 standards.

The connector should have an optical axial pull strength of 2.2 N at 0 degree angle and an optical off axia pull
strength of 2.2 N at a 90 degree angle, with amaximum 0.5 dB increase in attenuation for both tests when tested in
accordance with ANSI/EIA/TIA -455-6B.

Transmission Characteristics

The maximum optical attenuation per each mated field installed 568SC connector pair should not exceed 0.5 dB.

Thetotal optical attenuation through the cross-connect from any terminated optical fiber to any other terminated
fiber should not exceed 1.0 dB.

Should have areturn loss greater than or equal to 20 dB for multimode fiber and greater than or equal to 26 dB for
single mode fiber.

The connectors should sustain a minimum of 500 mating cycles without degrading this performance.

8.6  Multimode Fiber Optic Backbone Connectors

Physical Characteristics

Provide duplex 568SC connectors

The 568SC connectorsshould meet ANSI/EIA/TIA -604-3 standards.

The connector should have an optical axial pull strength of 2.2 N at O degree angle and an optical off axial pull
strength of 2.2 N at a 90 degree angle, with amaximum 0.5 dB increase in attenuation for both tests when tested in
accordance with ANSI/EIA/TIA -455-6B.

Transmission Characteristics

The maximum optical attenuation per each mated field installed 568SC connector pair should not exceed 0.5 dB.
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Thetotal optical attenuation through the cross-connect from any terminated optical fiber to any other terminated
fiber should not exceed 1.0 dB.

Should have areturn loss greater than or equal to 20 dB for multimode fiber and greater than or equal to 26 dB for
single mode fiber.

The connectors should sustain a minimum of 500 mating cycles without degrading this performance.

8.7  Coaxial Backbone Connectors
Crimp type N connectorsfor RG -11U

8.8 UTP Termination Blocks- Wall M ounted

The connecting hardware block should support Category 5e, applications and facilitate cross-connection and/or
inter-connection using either approved cross-connect wire or patch cords.

Should be 110 type Insulation Displacement Connector (IDC) blocks.

Should be UL Verified

Be ANSI/ANSI/TIA/EIA-568 Category 5e compliant.

Be made of flame-retardant thermoplastic.

Should be 50, 100 or 300 pair sizes.

Blocks should include meansto identify cables/services per ANSI/ANSI/TIA/EIA-606A.

Have clear label holders with the appropriate colored inserts available for the wiring blocks. Theinsert labels
provided with the product should contain vertical lines spaced on the basis of circuit size (3, 4 or 5 pair) and should
not interfere with running, tracing or removing jumper wire/patch cords. Label holders must be capable of mounting
in the under portion of the wiring block.

Have connecting blocks used for either the termination of cross-connect (jumper) wire or patch cords. The
connecting blocks should be availablein 3, 4 and 5 pair sizes. All connecting blocksshould have color-coded tip and

ring designation markers and be of single piece construction.

Support wire sizes: Solid or 7-strand 22-26 AWG.

8.9  UTP Termination Blocks— Equipment Rack Mounted

The connecting hardware block should support Category 5e, applications and facilitate cross-connection and/or
inter-connection using either approved cross-connect wire or patch cords.

Should be 110 type Insulation Displacement Connector (IDC) blocks.
Be UL -Verified
Be ANSI/ANSI/TIA/EIA-568 Category 5e compliant.

Be made of flame-retardant thermoplastic.
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Should be 50, 100 or 300 pair sizes.

Blocks should include meansto identify cables/services per ANSI/ANSI/TIA/EIA-606A.

Have clear label holders with the appropriate colored inserts available for the wiring blocks. Theinsert labels
provided with the product should contain vertical lines spaced on the basis of circuit size (3, 4 or 5 pair) and should
not interfere with running, tracing or removing jumper wire/patch cords. Label holders must be capable of mounting
in the under portion of the wiring block.

Have connecting blocks used for either the termination of cross-connect (jumper) wire or patch cords. The
connecting blocks should be availablein 3, 4 and 5 pair sizes. All connecting blocksshould have color-coded tip and
ring designation markers and be of single piece construction.

Support wire sizes: Solid or 7-strand 22-26 AWG.

Shouldbe 300 pair blocks, typical for feed and cable, unless otherwise noted

8.10 Fiber Optic Termination Cabinets- Wall Mounted

All termination cabinetsshould provide cross-connect, inter-connect and contain cable management for supporting
and routing the fiber cables/jumpers.

The wall mount interconnect center should:
Have the ability to mount the cable clamp on the interior of the panel

Provide port configurations and densities as called for on the “T” drawings.
8.11 Fiber Optic Termination Cabinets- Equipment Rack Mounted

All termination cabinetsshould provide cross-connect, inter-connect and contain cable management for supporting
and routing the fiber cables/jumpers.

Capable of supporting from 12 to 144 port versions with fiber adapters preloaded into adapter plates.
Allow for mounting in 19" equipment cabinets.

Beavailablein black.

The cabinet should have aremovable front cover.

Provide port configurations and densities as called for on the “T” drawings.

8.12 Multi-pair Copper Cable Splices

Closure should consist of asplit Aluminum or PVC sleeves as indicated on the drawings.
Minimum inside diameter should be 5" (127mm).

Minimum inside length should be 26" (660mm).

Actual sizesshould beindicated on the drawings. Otherwise, closure to be sized to accommodate the maximum
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number of cable pairsto be spliced and the type of connector to be used for splicing.

Closure should be flame retardant.

Closure should bere-enterable.

When assembled with properly sized end caps, bushing, plugs and clamps, the closure should be air and water tight.
Splice Closure End Caps

End caps should be sized precisely to fit the diameter of the tip cables entering the closure.

Number of openingsin the multiple end capsshould be determined by dividing the number pairsin the feed cable by
100 and doubling that number. (i.e. 1200 pair cable would have 24 openings for tip cables.

Collared Cap opening can be up to 6.35mm (1/4") larger than the feed cable diameter.

Actual end cap to be provided should be based on the diameter of the feed cable to be spliced.
Plugs

Use tapered or collared plugs as required to fill extraopening in end caps.

Sedl if inside diameter of holeislessthan 6.35mm (.25").

Bushings

Use rubber or variable bushings as required reducing standard opening in end caps to accommodate custom
diameters.

Sedl if inside diameter of holeislessthan 6.35mm (.25").

Lubricants

L ubricant should evaporate and should not damage closure elementsin any way.

Sealing Kits

Kits should consist of a urethane adhesive designed for sealing split vault sleeves and split end caps.
Clamps

Provide Sleeve and Collared clamps as required to complete work.

The designer should require the LVLTC to adhere to all manufacturer installation guidelines.
Bonding Har nesses

Harnesses should be used to ground the shields of the spliced cables.

Bonding harness should be 14 AWG and sized according to closure.

The Designer should requirethe LVLTCto adhere to all manufacturer installation guidelines.
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Splicing M odules

All splicing modules should have an integrated encapsulatein all environments. (ISP and OSP).
Crimping process should strip the installation from the wire and trim the excess wire.

The module should create a gas tight connection.

All modulesshould have test entry ports on the front side of the module.

Straight splicing modulesshould have ayellow cover and body top and the base and body bottom should be dark
gold.

Pluggable /Bridge splicing modules should have atransparent cover, the body top and bottom should be blue and
the insulator should be red.

Splicing Tapes

Tape should be an all-weather, Vinyl Plastic material.

Should resist: Water, Acids, Alkalis

Should be flame retardant

The tape should not be affected by sunlight.

Should release smoothly in zero weather and will not coze adhesive in hot climates.
Bonding Connectors

Should consist of abase and upper member, two securing nuts and a plastic shoe to aid connector installation and
protect the conductors.

Base and upper membersshould be made of tin plated tempered brass, slightly curved so as to exert a continuous
spring form on sheath and shield after clamping.

Grounding Braid
Grounding Braid should be aflat tin plated copper braid conductor.
Grounding Braid should have eyelets at regular intervals.

Eyelets should fit shield connector studs up to 6 mm (1/4") in diameter.

8.13 Fiber Optic Cable Splices

Not recommended

90 WORK AREA COMPONENTS

9.1 Flush Wall-mounted Face Plates

Faceplates should be UL Listed.
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Faceplates should be constructed of high impact, 94 V-0 rated thermoplastic or stainless steel as per the Architect.
Faceplates should be for single gang outlet boxes

Faceplates should be available to mount one, two, three, four or six jacksin asingle gang configuration.
Faceplates should provide for ANSI/ANSI/TIA/EIA 606A compliant station labeling.

Faceplates should have plastic covers over the mounting screws that can be replaced with a clear plastic window
over aprintable paper insert.

Faceplate’ color should be pre approved by the Architect

9.2 Modular Furniture Adapter Plates

Plates should be made of High Impact 94 V-0 rated thermoplastic

Plates should be UL Listed.

Plates should be designed to fit the 2.72” X 1.37” standard opening in Haworth, Knoll, and Steel case furniture bases
Plates should accept two, three, or four jacks or connectors.

Plates should snap into the modular furniture opening and be retained by integral latching tabs.

Plates should be availablein black and gray and have optional port designation stencils.

Plates should snap into the modular furniture opening and be retained by integral |atching tabs.
9.3  Floor Box Mounting Frames

Should bel06 Style mounting bracket compatible with a Duplex Electrical Outlet faceplate.

9.4  Surface Mounted Housings

Outlet should be capable of accommodating up to 6 fibers and 4 copper cables simultaneously.
Outlets should be of atwo-part construction, with a base and a cover.

Outlet cover should snap onto outlet base and come with a screw for securing cover to base.

Outlet portsshould be located on the side and bottom when the outlet is mounted to avertical surface. Port
locations on the side should be angled 45 degrees downward to help maintain patch cord bend radii.

Outlet base should have mounting holes that will allow it to be mounted to a standard single or double-gang wall box.

Outlet base should haveintegral cable storage areas that maintain minimum bend radius for optical fiber and allow the
storage of at least 1 m of slack for each of the 6 fibersinstalled.

Outlet base should accommodate cable entry from the top and back and should have an integral jack termination
holder.
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Outlet should be UL Listed.

Outlet should be constructed of high impact, 94 V-0 rated, Office White thermoplastic.

Outlet should accommodate Small Form Factor optical fiber adapters.

Outlet should be compatible with atwo-channel non-metallic raceway.

Outlet cover should have ANSI/ANSI/TIA/EIA 606A standard compliant |abel areas.

9.5 MultimediaHousings

Multimedia outlet housings should be capable of accommodating up to 12 cables, of any combination of media.
Housings should be of atwo-part construction, with a base and a cover.

The cover should snap onto the outlet base and come with a screw for securing cover to base.
The cover should have alabel area compliant with ANSI/TIA/EIA 606A

Outlet portsshould be located on the bottom when the outlet is mounted to a vertical surface.

The housing base should have mounting holes that will allow it to be mounted to a standard single or double-gang
wall box.

Outlet base should have integral cable storage drum that maintains minimum bend radius of 1.18” for optical fiber and
allows the storage of at least 1 m of slack for up to 12 optical fiber cables.

Outlet should accommodate cable entry from the top, sides, and back.

Outlet should be UL Listed.

Outlet should be constructed of high impact, 94 V-0 rated, Office White thermoplastic.
Outlet should be compatible with atwo-channel non-metallic raceway.

Outlet should befield configurable for use with multiple cable types and should have bracketsfor UTP, BNC, F, and
RCA connectors, and Small Form Factor optical fiber adapters.

10.0 ADMINISTRATION AND LABELING PRODUCTS

10.1 Genera

Administration of the telecommunications infrastructure includes documentation of cables, termination hardware,
patching and cross-connection facilities, conduits, other cable pathways, telecommunications closets, and other
telecommuni cations spaces. ANSI/ANSI/TIA/EIA-606A, the Administration Standard for the Telecommunications
Infrastructure of Commercial Buildingsistheindustry standard for administering and documenting the
telecommunicationsinfrastructure. The purpose of the standard is to provide a uniform administration schemethat is
independent of applications, which may change several times throughout the life of abuilding. This standard
establishes guidelines for owners, end users, manufacturers, installers, and facilities administrators involved in the
administration of the telecommunications infrastructure.

The administration system is built upon “identifiers” and “records’. The system is used to document the existing
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infrastructure, and to manage and administer adds, moves, and changes to the telecommunications infrastructure and
telecommunications systems. The size and complexity of theinfrastructure at afacility will dictate the level of detail
required in the administration system.

All state facilitiesshould apply and maintain a system for documenting and administering the telecommunications
infrastructure. The administration system should include cable records, and equipment records for all information
technology systems (voice, data, and video). The administration system should follow the ANSI/ANSI/TIA/EIA -
606A standard.

Hand Written L abels ar e not acceptable

10.2 Backbone Conduit

Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch thick plastic.

The tag should be approved by the GTA/RCDD prior to use.

10.3 Backbone Cables

Self adhesive, self laminating mechanically printed with a clear protective laminating over-wrap or mechanically
printed heat shrink tubing.

Thelabel should be approved by the GTA/RCDD prior to use.
104 Horizontal Cables

Self adhesive, self laminating mechanically printed with aclear protective laminating over-wrap or mechanically
printed heat shrink tubing.

Thelabel should be approved by the GTA/RCDD prior to use.

10.5 Riser Backbone Conduits

Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Thelabel should be approved by the GTA/RCDD prior to use.

10.6 CableTrays

Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch plastic.

The label should be approved by the GTA/RCDD prior to use.

10.7 Equipment Bonding Conductor

Self adhesive, self laminating, mechanically printed with aclear protective laminating over wrap or mechanically
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printed heat shrink tubing

Thelabel should be approved by the GTA/RCDD prior to use.

10.8  Entrance Conduits

Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Thelabel should be approved by GTA prior to use.

10.9 Teecommunication Spaces

Spaces should be identified the same as on the Architectural drawings and approved by the Architect.
10.10 Teecommunications Grounding Bushar

Minimum three-inch square surface area tag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Thetag should be approved by the GTA/RCDD prior to use.

10.11 Equipment Racks and Cabinets

Nameplates should be white with black core |aminated phenolic nameplates with 3/8 inch lettering etched through the
outer covering.

Each nameplate should be fastened with stainless steel screws to each rack.
10.12 UTP Patch Panels

Nameplates should be white with black core laminated phenolic nameplates with 3/8 inch lettering etched through the
outer covering.

Each nameplate should be fastened with stainless steel screwsto each rack.

10.13 UTP Termination Blocks
White 3/8” self adhesive Mylar tape with ¥4” black mechanically produced lettering

The label should be approved by the GTA/RCDD prior to use.
10.14 Pull Boxes

Provide %zinch black stenciled letters on a painted orange rectangular background.

10.15 Splices
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Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Thetag should be approved by the GTA/RCDD prior to use.

10.16 Tdecommunications Main Grounding Busbar

Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch plastic.

The tag should be approved by GTA prior to use.

10.17 Work Area Outlets
White 3/8” self adhesive Mylar tape with %" black mechanically produced | ettering

The label should be approved by the GTA/RCDD prior to use.
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B. CUSTOMER OWNED OSP/INTERBUILDING PRODUCTS
1.0 CONDUIT AND INNERDUCT

1.1  Four-Inch Nonmetallic Conduit (Schedule 40 PVC)

Conduit

Should be corrosion resistant

UL listed for exposed or outdoor usage

Manufactured to meet NEMA TC-2, Federal specification WC1094A and UL 651 specifications
Should be nonconductive

Should be Bell Ended Electrical Nonmetallic Conduit

Dimensions. O.D.: 450", 1.D.: 4.026", Wall .237”

Listed for underground applications encased in concrete or direct buried

Sunlight Resistant

Rated for use with 90° C conductors

Should carry both UL and ETL listings and labels

Fittings

Should be manufactured to meet NEMA TC-3, Federal specification WC1094A and UL514B
Should carry both UL and ETL listings and labels

Dimensions. O.D.: 450", 1.D.: 4.026", Wall .237”

Should be bell ended

Cement

Only cement recommended by the manufacturer for use with all grades of PV C conduit and fittings should be used.

1.2  Four-inch, Galvanized, Rigid-steel Conduit

Should be threaded hot-dipped galvanized steel.

1.3  Corrugated Innerduct
The corrugated innerduct should be constructed of aPV C plastic.

Should be 1.25" diameter or as called for onthe “T” drawings.
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The innerduct should be orangein color.
2.0 MAINTENANCE HOLESand HANDHOLES

21 Maintenance Holes

Provide pre-cast or cast-in-place reinforced concrete designed for H-20 loading.

Maintenance holes should have angled corners, cut on 45 degrees for optimum cable racking.

Covers and frames should be cast iron, with a minimum opening of 27" suitable for H-20 loading. Covers should have
pick opening holes and have “Telephone”, “ Communications’, "Signal" or “CATV” cast in 2" high lettering on the
cover, per Agency'sdirective.

Floors should be aminimum of 6 inches thick and sloped to a12” diameter sump hole.

In wet soil, the maintenance hole should have areinforced floor with 5/8” bars, 8 inches on center.

Adjust frame to grade by providing a minimum two courses of brickswith al joints fully filled with mortar both inside
and outside the collar. Provide layer of mortar on top course for bricks.

Provide cable racks with “ T” slots for attaching support hooks. Provide aminimum of two racks per wall.
Provide pulling irons on each wall 12" below duct.

2.2  Handholes

It is recommended that handholes be 48w x 72" | x 36”d.

Covers are to be rated H-20, 25,000 psi.

Covers must bolt down.

All handholes are to have a minimum of 8 inches of gravel placed in the bottom of the handhole.

All hand holesshould be equipped with two 36" cable racks on each wall andfour 7.5” rack hooks for each cable
rack.

Hand holes of additional depths as required ensuring minimum conduit depth is maintained throughout.

The cover should be labeled Telephone, Communications, Signal or CATV and be cast in 2” high lettering on the
cover.

Handholes should be pre-cast polymer concrete type.

3.0 GROUNDING AND BONDING

31 Aerial

Aerial cable and support should be grounded and bonded as per RUS and ANSI/ANSI/TIA/EIA 758 requirements.
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3.2 Underground

Grounding requirements for underground cable plant should be as per RUS and ANSI/ANSI/TIA/EIA 758
requirements.

40 AERIAL SUPPORT

4.1  Utility Poles

Only Class 5 polesshould be utilized if aerial applications use aerial applications should be are pre-approved by GTA
to avoid problems ater.

42  Messenger and Guying Strand

Only messenger strand sized for the application will should be utilized if for aerial applications are pre-approved by
GTA.

Provide 3/16”" diameter 7-wire galvanized “6M” steel messenger strand as noted on the drawings. Messenger strand
should to be manufactured to ASTM A475 specifications and be accepted by RUS standards. Strand should isto be
at least a utilities grade, have a minimum breaking strength of 5,500 pounds, have aleft lay and at least an “A” rated
galvanized coating weight.

Strand Connectors

Provide and install all B strand connectors, suspension/cable clamps, grounding tap clamps, hangers, 1-bolt and 3-
bolt clamps to adequately support the strand as typically indicated.

For strand runsin excess of 15" between structural columns, additional ¥2" rod supports and appropriate strand

clamps (such as 3-hole clamp) should be provided and installed on minimum 25’ centers, per the project manager’s
direction.

4.3 Galvanized Sted Attachment Hardware

Provide and install the appropriate S guy bolts, wall straps and brackets as necessary to adequately support the
cable.

S guy bolts (or commonly called anchor rods or thimble-eye bolts) should be aminimum 5/8” diameter with a straight
shank and be designed for attaching messenger strand deadends. The bolt length should be at least 4” longer than
the width of the structural steel flangeit will be attached to.

B beam clamps, or approved equivalent, should be designed to be used for dead-ending strand on the flange of
structural steel members (columns and beams). B beam clamp should be designed for use with a’5/8” S guy bolt.

44  LashingWire
Provide stainless steel type 430 lashing wire with .045” minimum diameter.
45  Grounding Apparatus

Asper RUSand ANSI/ANSI/TIA/EIA 758 requirements
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4.6  Guying Apparatus and Anchors

Guying Strand

Provide 3/16" diameter 7-wire galvanized “6M” steel strand as noted on the drawings.

Guying strand should isto be manufactured to ASTM A475 specifications and be accepted by RUS standards.

Strand should isto be at least a utilities grade, have a minimum breaking strength of 5,500 pounds, have aleft lay and
at least an “A” rated galvanized coating weight.

Guying Anchor

Should be an eight way anchor designed for installation in an 8" hole with 135 sg. in. area and should include a 34’
thimble eye bolt.

Should be one piece top plate that expands upon impact into undisturbed earth to form a cone shaped square to
distribute the anchors holding power over awide area

Anchor should be covered with asphalt paint to protect against corrosive soil conditions.

Rod should be hot dipped galvanized

5.0 BACKBONE CABLING

51  Multi-pair Copper Cables

The multi-pair copper cables should be sized as indicated on the drawings.

Should consist of acore of 24 AWG solid annealed copper conductors, color coded in accordance with telephone
industry standards.

Cable should be suitable, listed and marked for usein a duct application.

The manufacturers’ cable code, pair size, manufacturing plant location, month and year or manufacture should be
marked on cable every two feet.

5.2  Fiber Optic Cables

Multimode

Multimode fiber should be graded-index optical fiber with 50/125um-core/cladding diameter.
The cable should be loose tube construction with awater-blocking agent construction.
Thefiber should comply with ANSI/EIA/TIA-492AAAA

Transmission Characteristics for Multimode Fiber Optic Cable: Each cabled fiber should meet the graded performance
specifications below. Attenuation should be measured in accordance with ANSI/EIA/TIA -455

Information transmission capacity should be measured in accordance with ANSI/EIA/TIA-455-51 or 30. The
measurements should be performed at 23 degrees C +/- 5 degrees.
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Maximum attenuation dB/Km @ 850/1300 nm: 3.25/1.0

Bandwidth 200 Mhz-km @ 850nm

Bandwidth 800 Mhz-km @ 1300nm

SingleMode

Class | Vadispersion - unshifted single mode optical fibers complying with ANSI/EIA/TIA-492BAAA.
Primary coating diameter of 250um UV cured acrylate buffer material.

The zero dispersion wavelength should be between 1300 nm and 1324 nm. The ANSI/EIA/TIA -455-168 maximum
value of the dispersion slope should be no greater than .093 ps/km-nnt.

Dispersion measurements should be made in accordance with ANSI/EI A/TIA -455-169 or ANSI/EIA/TIA -455-175.
Transmission Characteristics:

Maximum attenuation dB/Km @ 1310/1550 nm: 1.0/1.0

The cutoff wavelength should <1279 nm when measured in accordance with ANSI/EIA/TIA -455-170
Physical Characteristics:

The cable should be loose tube with awater-blocking agent construction.

Strength membersshould be al dielectric.

The cable should have a secondary thermoplastic type buffer over each fiber.

The cable should be suitable for installation in underground or above ground conduits.

Should haveindividual fiber tube colors per ANSI/ANSI/TIA/EIA -606A

Provide stiff central member with cables stranded around center.

Provideripcord for overall jacket.

The cable should be suitable for -40° to +75° C.

The cable should be suitable for lashing.

Should be UV rated when used for exterior/aerial installations.

The cable may be armored for added rodent protection.

53 Coaxial Video Cables

All interbuilding coaxial cable should be engineered for the application and meet the requirements of the SCTE.
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54  Copper Cable Splice Cases

Closure should consist of asplit Aluminum or PV C sleeves asindicated on the drawings.
Minimum inside diameter should be 5" (127mm).
Minimum inside length should be 26" (660mm).

Actual sizesshould beindicated on the drawings. Otherwise, closures should be sized to accommodate the maximum
number of cable pairsto be spliced and the type of connector to be used for splicing.

Closure should be flame retardant.

Closure should be re-enterable.

When assembled with properly sized end caps, bushing, plugs and clamps, the closure should be air and water tight.
Splice Closure End Caps

End caps should be sized precisely to fit the diameter of the tip cables entering the closure.

Number of openingsin the multiple end capsshould be determined by dividing the number pairsin the feed cable by
100 and doubling that number. (i.e. 1200 pair cable would have 24 openings for tip cables.

Collared Cap opening can be up to 6.35mm (1/4") larger than the feed cable diameter.

Actual end cap to be provided should be based on the diameter of the feed cable to be spliced.
Plugs

Use tapered or collared plugs as required to fill extraopening in end caps.

Sedl if inside diameter of holeislessthan 6.35mm (.25").

Bushings

Use rubber or variable bushings as required reducing standard opening in end caps to accommodate custom
diameters.

Sedl if inside diameter of holeislessthan 6.35mm (.25").

Lubricants

Lubricant should evaporate and should not damage closure elementsin any way.

Sealing Kits

Kits should consist of a urethane adhesive designed for sealing split vault sleeves and split end caps.
Clamps

Provide Sleeve and Collared clamps as required to complete work.
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The Designer should requirethe LVLTCto adhere to all manufacturer's installation guidelines.
Bonding Har nesses

Harnesses should be used to ground the shields of the spliced cables.

Bonding harness should be 14 AWG and sized according to closure.

The Designer should require the LVLTCto adhere to all manufacturer's installation guidelines.
Splicing M odules

All splicing modules should have an integrated encapsulate in al environments. (ISP and OSP).
Crimping process should strip the installation from the wire and trim the excess wire.

The module should create a gas tight connection.

All modulesshould have test entry ports on the front side of the module.

Straight splicing modulesshould have ayellow cover and body top and the base and body bottom should be dark
gold.

Pluggable /Bridge splicing modules should have atransparent cover, the body top and bottom should be blue and
the insulator should be red.

Splicing Tapes

Tape should be an all-weather, Vinyl Plastic material.

Tape should resist: Water, Acidsand Alkalis.

Tape should be flame retardant.

Tape should not be affected by sunlight.

Should release smoothly in zero weather and will not ooze adhesive in hot climates.
Bonding Connectors

Should consist of abase and upper member, two securing nuts and a plastic shoe to aid connector installation and
protect the conductors.

Base and upper membersshould be made of tin plated tempered brass, slightly curved so asto exert a continuous
spring form on sheath and shield after clamping.

Grounding Braid
Grounding braid should be aflat tin plated copper braid conductor.
Grounding Braid should have eyelets at regular intervals.

Eyelets should fit shield connector studs up to 6 mm (1/4") in diameter.
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5,5  Fiber Optic Cable Splice Cases

Splice cases should meet Bellcore T esting requirements GR-771-CORE.

Splice cases should be constructed of durable glass-filled high-density thermoplastic shells.
Should be capable of reentry and utilize a neoprene gasket seal.

Splice cases should be 22" long x 8.5" in maximum diameter.

Splice cases should be capable of storing a minimum of 288 splices.

Splice cases should be suitable for direct burial, underground or aerial installation.

End plates should have a minimum of six cable entry ports, captive hardware, strength member tie-off, isolated
grounds and require no field drilling.

Splice Trays

Trays should be compatible with the splice case specified.

6.0 ADMINISTRATION AND LABELING

6.1  Backbone Conduits
Minimum three inch square surface areatag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Tag should be approved by the GTA/RCDD prior to use.

6.2  Tdecommunications Bonding Conductors

Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Tag should be approved by the GTA/RCDD prior to use.

6.3  Service Entrance Conduits

Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Tag should be approved by the GTA/RCDD prior to use.
6.4  Backbone Cables

Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.
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Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Tag should be approved by the GTA/RCDD prior to use.

6.5 Handholes

Cover should be labeled “ Telephone”, “Communications’, "Signal" or “CATV” cast in 2” high lettering on the cover.
Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.

Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Tag should be approved by the GTA/RCDD prior to use.

6.6  Maintenance Holes

Cover should be labeled “ Telephone”, “Communications’, "Signal” or “CATV” cast in 2" high lettering on the cover.
Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Tag should be approved by the GTA/RCDD prior to use.

6.7  Utility Poles

Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Tag should be approved by the GTA/RCDD prior to use.

6.8  Splices

Minimum three inch square surface area tag mechanically stamped, legible and permanently affixed.
Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Tag should be approved by the GTA/RCDD prior to use.
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A. GENERAL RECOMMENDATIONS

1.0  System Design and Overview

Itisdesired by the State of Georgiato have auniform cabling plan in each building/facility for voice, data and video
distribution to allow for flexible changes, office renovations, equipment migrations and constant upgrades. This
cabling system is based on industry standardized structured cabling systems that are not proprietary and conform to
current ANSI/ANSI/TIA/EIA Commercia Cabling Standards.

The committee recommends following the general cabling industry practice of using a Structured Cabling System
(SCS). Other cabling systems may beinstalled in addition to the SCS but at the minimumthe committee recommends
that aSCS beinstalled. A SCS attempts to cable a building for telecommunications needs without knowing
specifically what equipment will be utilized. A SCSis geared for long-term stability and flexibility and is based on the
idea of wiring the building once. The SCS approach allows the cable and telecommunications outlets to remain
unchanged while the connections and services vary.

1.1 Forbidden Work Not Recommended

Other than the entrance splice, no cable splicesshould be allowed within buildings.

Aerial cable construction should not be permitted without prior written GTA/RCDD approval.

1.2 Site Examination

TheLVLTC should verify that surfaces are ready to receive work.

The Designer should specify that field measurements as shown on the construction drawings are not exact and
should be verified by the LVLTC prior to commencement of work.

Proceeding with installation indicates that the installer accepts all existing conditions.

1.3  Tdecommunications Room Common Equipment

In order to servethe function, Telecommunication rooms (TRs) must be able to contain telecommunications
equipment, cable terminations and associated cross-connect cabling. Telecommunication rooms must should have
the space and environmental facilities required by the electronic equipment used in today's networks, including hubs,
switches, terminal concentrators, backbone multiplexing systems, fiber optic patch panels, horizontal cabling patch
panels and other devices

TR space should be dedicated to the telecommunications function.

TRs should not be shared by other building services such as Electrical (i.e. Electrical Distribution Panels or
Transformers) or custodial services (i.e. cleaning carts, solvents, buffers, etc.). Either pose athreat of damage or

EMF interference that makes them totally unacceptable for telecommunications equipment & cabling TRs should not
contain any type of sink, water heater or be used as storage for custodial or any other such supplies.

Telecommunications Rooms should not be used for storage of any kind. (1.e. books, furniture, A/C filters, light Bulbs,
ec...)

Equipment not related to the support of the TR (e.g., piping, ductwork, pneumatic tubing, etc.) should not be
installed, pass through or enter the TR.
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14 Cablelnstallation

Contractor should utilize only water-based cable-pulling lubricant for al pullsin conduit ducts or innerducts.
Petroleum based lubricantsshould not be used.

Manufacturer’ s recommended pulling tensions should be monitored and not exceeded.

Cable damaged during installation should be replaced at the installer’ s expense.

15 Coordination with other Trades

Cable routing should be designed and installed so cabling and associated equipment does not interfere with the
operation or maintenance of any other equipment. No wiringshould be hung, tied to, or supported from anything
other than the telecommuni cations raceway, cable tray or telecommunications conduit.

All cable in accessible spacesshould be designed and installed for easy access. Cable paths above suspended
ceilings, mechanical rooms, closets, etc. should not be blocked or covered in any way that would impede the addition
of cablein thefuture.

1.6 Conduit

To support voice and data communi cations requirements install one (1) inch conduit from the work area outlet box to
the cable tray or telecommunications room. All horizontal cabling should be concealed in conduit or in the cable tray
abovethe ceiling.

Conduit sleeves should be four (4) inch trade size minimum. Sleeves shall be Rigid Galvanized Steel for penetrations
of concrete slabs, concrete walls. All sleeves shall berigidly installed using appropriate fittings and all penetrations
shall be grouted around the sleeve. Sleeves shall project a minimum of six (6) inches beyond wall or floor surface. All
penetrations shall be firestopped. Sleevesfor penetration of walls and floors shall not befilled greater than 50%,
shall have 100% spare capacity (spare conduits) and all conduits shall be firestopped as per code.

Any section of conduit containing two (2) 90-degree bends, areverse bend or having length greater than one
hundred (100) feet shall have an accessible pullbox.

All conduits with less than a 40% fill ratio shall have apull cord secured at each end.

All metallic conduit, raceways and cable tray shall be appropriately grounded as specified in the NEC,
ANSI/ANSI/TIA/EIA 607 and per manufacturer’ s specifications.

Supports and fasteners should be used to hold all cables, conduits, and trays firmly in place. Supports and fasteners
should be used that provide an adequate safety factor.

Contractor should install apulling cord in each empty conduit and secure the cord at each end.

1.7  Horizontal Cabling

Maximum installed cable distance should not exceed 250 feet. Whilethe ANSI/ANSI/TIA/EIA standards allow
horizontal cabling to be 295 feet the State of Georgia wishesto ensure an additional margin of reliability by limiting
horizontal cabling distancesto 250 feet.

All voice, data, fiber, and video outletsshould beinstalled in the locations as marked on the “T” drawings.
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Prior to installing any cabling, floor plans and detail drawingsindicating all jack numbering should be pre-approved
by the GTA/RCDD.

Data Jacks For Wireless Access Points

All wireless access points should be located below an accessible ceiling. If areas designated for wireless access do
not have accessible ceilings the jack |ocation should be determined by the GTA/RCDD and the Agency

All horizontal UTP voice cabling shall meet Category 5e standards (minimum).

All horizontal UTP data cabling should meet Category 5e or Category 6 standards (minimum).

1.8  Building Backbone Cabling

The size of the multi-pair backbone riser cables for voice communications from the MER to each TR should be
determined as follows:

Total # of Pairs= (Number of outletsx 4 + 20%)
Example: 50 stations X 4 = 200 + 40(20%) = 240 pairs
Increase multi-pair riser to the next highest manufactured cable-pair size after utilizing the formula above.

19 Re-routing of Existing OSP Telecommunications Utilities

Re-route any voice, data and video cables that are currently located in the footprint of the new facility being
constructed.

Notify the State Owner at least two (2) weeks in advance prior to any outage, re-routing of any existing voice, data,
and/or video cables. The outage should be scheduled at the convenience of the State.

Any customer owned OSP cablethat isto be re-routed must be re-terminated and tested.

Operating Telcos may require, up to six months notice prior to relocation of their existing utilities. Costs associated
with the relocation will usually be at the Agency’ s expense.

1.10 Broadband Cabling

The telecommunications cabling Designer should require the LVLTCto adhere to the video system designer’ s
specifications.

1.11 Certification, Testing and Acceptance

GTA can not provide telecommunications services to buildings prior to acceptance and approval of all “ As-Built”
drawings and technical documentation.

All required documents must be received and approved by the GTA/RCDD, the Agency and the Architect three
weeks prior to the Agency occupying the facility.

As-built documentation should include the completed and notarized original copy of the Structured Cabling System
registration documentation.
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All intrabuilding, interbuilding cabling, equipment and all site restorationshould be installed and complete in
accordance with this manual, the State and industry standards.

All cabling and equipment provided and/or installed should be fully tested as described and be fully operational.

After al work is complete provide the State Owner with the manufacturer’ s certification for all communications work
completed on the project.

1.12 Record Documents, As-Built Drawingsand other Project Information

Provide the following information, prior to acceptance of the building by the State, for each of the specified media:
Cableidentification numbers (Copper, Fiber, Coax).

Cable design makeup (Copper, Fiber, Coax).

Cable lengths between splice points and terminations. (Copper, Fiber, Coax)

Exact routing of cable (Copper, Fiber, Coax).

Splice location and identification (Copper, Fiber, Coax).

Strand count, mode of installed fiber, loss per splicein dB, and total amount of optical fibersinstalled (Fiber).
Freguency rating, location and identification of amplifiers and splitters (Coax).

Bonding and grounding (Copper, Fiber, Coax).

L ocation and description of all associated structures and obstructions. (Copper, Fiber, and Coax).

Cable entrance | ocations and penetration detail s (Copper, Fiber, Coax).

Terminal information, outlet numbering, and pair count information at each distribution frame (Copper).
Schematic drawings of riser (Copper, Fiber, Coax).

Routing of cable and termination information (Copper, Fiber, Coax).

Cable pair counts per connector block.

Provide acompletelisting of pair count records for copper wiring, optical fiber cabling, and coaxial cabling.

Copper cable records should include the status of each copper pair. Optical fiber cable recordsshould include strand
alocation, test results, and identification of media and protocol used.

The Contractor should provide the State with the operational and maintenance documentation of all
telecommunications equi pment installed under this contract.

As-Built drawings should include actual locations of installed ductbank and manholes, including elevations, and
shall indicate location, elevation and type of service for all utilities crossed by the new ductbank.

The Designer should requirethe LVLTCto provide al drawings on 3.5-inch floppy diskettes utilizing AutoCAD R14,
or (Latest Version).
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B. BUILDING INFRASTRUCTURE / INTRABUILDING PRODUCTS
1.0 SERVICE ENTRANCE COMPONENTS

1.1  Plywood Backboards

The General Contractor should install backboards as shown on the “T” drawings, 6" above the finished floor to 8’ 6”
AFF. Mounting should be sufficient to support the equipment.

Backboards should be mounted with a minimum of 3/8” toggle bolts or concrete anchors and 2" fender washer on
each corner and 4’ on center asrequired.

All sides of each backboard should be painted with two coats of white fire retardant paint prior to installation.

If the local authority having jurisdiction requiresfire-rated plywood, then UL listed fire retardant plywood should be
utilized and painted with white fire retardant paint prior to installation.

A fireretardant paint additive may be used and the associated documentation should be applied to the painted
backboard as proof of usage.

Linear wall space used for anchoring equipment should be lined for the full room width with plywood, per the
drawings.

Install distribution rings for the cross-connect fields above all wall mounted blocks. Two rings per vertical row of
blocks. Mount rings with two hex head screws per ring.

1.2  Ladder Rack / Cable Runway

Install as shown onthe“T” drawings.

Should beinstalled 84" AFF and as per manufacturer’ s recommendations and secured to the top of all equipment
racks.

The cable runway should be supported at three foot interval s with triangular support brackets from the walls and
securely attached to the racks/cabinets.

Cable radius drops should be attached to the ladder rack to maintain cable bending radius where cables enter and exit
the runway.

Cable should be secured to the runway using reusable Velcro type cable tiesto arrange cable in logical bundles.
Communication grounding and bonding should be in accordance with applicable codes and regulations. Itis

recommended that the requirements of ANSI/ANSI/TIA/EIA-607, the NEC and be observed throughout the entire
system.
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1.3  Customer Owned Underground Copper Backbone Cables

Contractor should provide 2 days advance notice prior to pulling any cable greater than 400 pairsin size or when a
winch is planned for use.

The Agency’ s representative and the GTA/RCDD should be present to observe all pulling activities of cable greater
than 400 pairs or when awinch is planned for use.

Cable bend radius should not be exceeded and be maintained at least 10 times the diameter of the cable.
Contractor should be responsible for verifying that ducts are ready for occupancy prior to cable placement.
Contractor should assume responsibility for any difficulties or damage to the cable during placement.
Cable feeder guidesshould be used between the cable reel and the face of the duct.

Cable should be monitored and inspected for sheath defects, asit isfed off thereel. Pulling operationsshould be
stopped and the GTA/RCDD should be notified if adefect or any other irregularity isfound.

Cable should be fed off from the top of thereel.

The Designer should require the LVLTCto adhere to all manufacturers’ requirements regarding pulling tension
allowable lubricants and bending radius.

Use Line Tension meter during cable pull to provide accurate measurement of the force exerted on acable asit is
installed. The meter should have a programmable overload set point with an audible and visual indication of an
overload condition. The meter should have controls to disengage the cable puller if an overload condition occurs.
Provide chart recorded information of the cable pull for the Agency’ s records.

Secure all cables as required with heavy duty ty-wraps to cable racking and steps.

Ground and bond all cable shields as per NEC and ANSI/ANSI/TIA/EIA 607.

All cable shields are to be grounded at both ends with a minimum #6 solid soft copper ground wire as required by
code.

All cable pairsshould be terminated.
Cables should be tested and the results documented on pre-approved test sheets.

Cables should be |abeled as specified on the“ T” drawings

1.4  Customer Owned Aerial Copper Backbone Cables

The Designer should require the LVLTC should provide at least 2 days advance notice prior to pulling any cable
greater than 400 pairsin size or when awinch is planned for use.

The Agency’ s representative and the GTA/RCDD should be present to observe all pulling activities of cable greater
than 400 pairs or when awinch is planned for use

Cable bend radius should be maintained at least 10 times the diameter of the cable.
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Contractor should assume responsibility for any difficulties or damage to the cable during placement.

Cable should be watched and inspected for sheath defects, asit isfed off thereel. Placement operationsshould be
stopped and the GTA/RCDD shall be notified if adefect or any other irregularity isfound.

Cable should befed off from the top of thereel.

The Designer should requirethe LVLTCto adhere The Designer should require the LVLTCto adhere to all
manufacturer’ s requirements regarding pulling tension and bending radius.

Secure al cables as required with heavy duty lashing wire to strand.

Ground and bond all cable at the lightning protection.

All cablesto be grounded at the MDF end with a minimum #6 solid soft copper ground wire as required by code.
All cable pairsshould be terminated.

Cables should be tested and the results documented on approved test sheets.

Cables should be labeled as specified on the “T” drawings

15 Copper Backbone Cable Splice Cases

Encapsulated Closures
The Designer should require the LVLTCto adhere to all manufacturer installation guidelines.

The Designer should require the LVLTC to support closures at both ends viaracks and step, so that no unnecessary
stress or weight is applied to the splice case or associated conductors.

End Capsand Closure Extension Sleeves

The Designer should requirethe LVLTC to adhere to all manufacturers’ installation guidelines.
Encapsulants

The Designer should require the LVLTC to adhere to all manufacturers’ installation guidelines.
Splicing Tapes

The Designer should require the LVLTC to adhere to all manufacturer usage guidelines.

G Stripper

The Designer should require the LVLTCto adhere to all manufacturer usage guidelines.
Bonding and Grounding

The Designer should requirethe LVLTC to bond the metallic sheath and the splice case to an appropriate ground at
all splicelocations
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The Designer should requirethe LVLTCto bond the shield of shielded cable to the ground bar in communications
rooms and spaces, per applicable code and
The manufacturer’ s recommended practices.

16  Copper Backbone Primary Cable Protectors

The protectors should be mounted as indicated on the “T” drawings.
The Designer should require Contractor to field verify actual length required for the input and output protector stubs.

The Designer should require Contractor to provide clear labeling at the splice end of the cable referencing, rack, row
and block information.

The Designer should require Contractor toinstall aminimum # 6 Grounding wire as straight as possible from terminal
to Grounding Bar.

Surge Protection Modules

The Designer should requirethe LVLTCto install the surge protection modulesper the manufacturer’s installation
instructions

The Designer should requirethe LVLTC o fill all protectors to 100 percent capacity using the appropriate
manufacturers Surge Protection Modules.

The Designer should require the LVLTC to fully protect all pairs entering a building with active pair surge protection
modules.

1.7  Optical Fiber Transtion Splice Cabinets

In general splicing of fiber optic cablesis only allowed to transition from an outdoor rated cable to an Indoor rated
cable and should be avoided whenever possible.

Should beinstalled asindicated on theT” drawings.
Should be installed per the manufacturer’ sinstallation instructions.
Should be bonded to ground as required by the NEC and ANSI/ANSI/TIA/EIA 607.

Should belabeled in accordance with ANSI/ANSI/TIA/EIA 606A.

1.8 Copper Cable Termination Blocks

Should beinstalled on the plywood backboard so that the top of the termination block is5' 6" AFF or in equipment
racks as noted on the“T” drawings.

Blocks should be mounted with steel, zinc plated 5/16” - #10 x 3/4" drill screws with aminimum of four screws per
block.

Install designation strips color-coded in conformance with ANSI/TIA/EIA 606A standard asfollows:
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Description Color

C.O. Circuits Orange
Common Equipment Purple
First Level Back Bone Cable White
Second Level Back Bone Cable Gray
Horizontal Wiring Blue
Auxiliary Circuits— Alarms, Security Yelow
Future use and Key Systems Red

I nter-building Campus Backbone Brown

1.9  Grounding and Bonding Apparatus

The Designer should requirethe LVLTCto The electrical contractor shall install the properly sized grounding busbar
in each telecommunications equipment room as required by ANSI/ANSI/TIA/EIA 607 and the NEC.

All metallic equipment racks, conduits, cable trays, ladder racks, etc. should be bonded to the grounding busbar.
All bonding connectors and clamps should be mechanical type made of silicon bronze.
Terminals should be solderless compression type, copper long-barrel NEMA two bolts.

The Designer should requirethe LVLTCto bond the shield of shielded cable to the ground bar in communications
rooms and spaces, per applicable code and manufacturers recommended practices.

Communication grounding and bonding should be in accordance with applicable codes and regulations. Itis
recommended that the requirements of ANSI/ANSI/TIA/EIA-607, the NEC and be observed throughout the entire
system.

Should be labeled in accordance with ANSI/ANSI/TIA/EIA 606A.
2.0 MAIN EQUIPMENT ROOM COMPONENTS

21  Plywood Backboards

The General Contractor should install backboards 6" above the finished floor to 8'6” AFF. Mounting should be
sufficient enough to support the equipment.

Should be mounted with a minimum of 3/8” toggle bolts and 2" fender washer on each corner and 4’ on center as
required.

All sides of each backboard should be painted with two coats of white fire retardant paint prior to installation.

If the local authority having jurisdiction requires fire-rated plywood, then UL listed fire retardant plywood should be
utilized and painted with white fire retardant paint prior to installation.

A fireretardant paint additive may be used and the associated documentation should be applied to the painted
backboard as proof of usage.

Linear wall space used for anchoring equipment should be lined for the full room width with plywood, per the
drawings.
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Install distribution rings for the cross-connect fields above all wall mounted blocks. Two rings per vertical row of
blocks. Mount rings with two hex head screws per ring.

2.2 Ladder Rack / Cable Runway

TheLVLTC should install Ladder Rack as shown onthe“T” drawings.
Should beinstalled 84" AFF and as per manufacturer’s recommendations and to the top of equipment rack.
Cable runway should be supported at three foot intervalsfrom the ceiling, walls, floor and/or rack/cabinet.

Cable radius drops should be attached to the ladder rack stringers or rungsto facilitate cable entering and exiting the
runway while protecting the physical properties of the cable.

Cable should be secured to the runway using reusable cable tiesto arrange cablein logical bundles.
Communication grounding and bonding should be in accordance with applicable codes and regulations. Itis

recommended that the requirements of ANSI/ANSI/TIA/EIA-607, the NEC and be observed throughout the entire
system.

2.3  Equipment Racks

TheLVLTC should install equipment racks as per the manufacturer’ s recommendations and as shown on the “T”
drawings.

Racks should be assembled such that mounting rails are perpendicular to the base.

Should be secured to the ladder rack as per the ladder rack manufacturer’ s recommendations
Racks should be secured to the floor using appropriate anchors.

Provide front and rear vertical and horizontal management cable as shown on “T” drawings.

The Designer should require the LVLTC to mount with aminimum of 36" feet clear access behind and in front of each
rack.

Communication grounding and bonding should be in accordance with the NEC. It isrecommended that the
requirements of ANSI/ANSI/TIA/EIA-607 be observed throughout the entire cabling system.

At aminimum The Designer should require the LVLTCto bond the rack to the equipment ground bar with a#6
copper wire.

All racks should be labeled in accordance with ANSI/ANSI/TIA/EI A 606A.

2.4  Grounding and Bonding Apparatus

The electrical contractor should install the properly sized grounding busbar in each telecommunications equi pment
room as required by ANSI/ANSI/TIA/EIA 607 and the NEC.

All metallic equipment racks, conduits, cable trays, ladder racks, etc. should be bonded to the grounding busbar.

All bonding connectors and clamps should be mechanical type made of silicon bronze.
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Terminals should be solderless compression type, copper long-barrel NEMA two bolts.

Bond the shield of shielded cable to the ground bar in communications rooms and spaces, per applicable code and
manufacturers recommended practices.

Communication grounding and bonding should be in accordance with applicable codes and regulations. Itis
recommended that the requirements of ANSI/ANSI/TIA/EIA-607 and NEC be observed throughout the entire cabling
system.

All grounding and bonding apparatus should be labeled in accordance with ANSI/ANSI/TIA/EIA 606A

30 MAIN COMPUTER ROOM COMPONENTS

3.1  Plywood backboards

The General Contractor should install backboards 6” above the finished floor to 8'6” AFF. Mounting should be
sufficient enough to support the equipment.

Backboards should be mounted with aminimum of 3/8" toggle bolts or concrete anchors and 2" fender washer on
each corner and 4’ on center as required.

All sides of each backboard should be painted with two coats of white fire retardant paint prior to installation.

If the local authority having jurisdiction requires fire-rated plywood, then UL listed fire retardant plywood should be
utilized and painted with white fire retardant paint prior to installation.

A fireretardant paint additive may be used and the associated documentation should be applied to the painted
backboard as proof of usage.

Linear wall space used for anchoring equipment should be lined for the full room width with plywood, per the“T”
drawings.

Install distribution rings for the cross-connect fields above all wall mounted blocks. Two rings per vertical row of
blocks. Mount rings with two hex head screws per ring.

3.2 Ladder Rack / Cable Runway

TheLVLTC should install ladder rack as shown onthe“T” drawings.

Should beinstalled 84" AFF and as per manufacturer’ s recommendations and secured to the top of equipment
rack/cabinet.

The cable runway should be supported at three foot intervals from the ceiling, walls, floor and/or rack/cabinet.

Cable radius drops should be attached to the ladder rack stringers or rungsto facilitate cable entering and exiting the
runway while protecting the physical properties of the cable.

Cable should be secured to the runway using reusable cable tiesto arrange cablein logical bundles.

Communication grounding and bonding should be in accordance with applicable codes and regulations. Itis
recommended that the requirements of ANSI/ANSI/TIA/EIA-607, the NEC and be observed throughout the entire
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system.

3.3  Equipment Racks

The LVLTC should install equipment racks as per manufacturer’ s recommendations and as shown on the “T”
drawings.

Racks should be assembled such that mounting rails are perpendicular to the base.

Ladder rack should be secured to the equipment racks as per the ladder rack and equipment rack manufacturer’s
recommendations

Should be secured to the floor using appropriate anchors.

Provide front and rear vertical and horizontal management cable as shown on drawing.

Mount with aminimum of 36" feet clear access behind and front of rack from the wall to arack.

Communication grounding and bonding should be in accordance with applicable codes and regulations. Itis
recommended that the requirements of ANSI/ANSI/TIA/EIA-607, the NEC and be observed throughout the entire

system. At aminimum bond the rack to the equipment ground bar with a#6 copper wire.

All racksshould be labeled in accordance with ANSI/ANSI/TIA/EIA 606A

34  Equipment Cabinets

Should be assembled and installed by the LVLTC according to manufacturer’ sinstructions.
Should be placed to allow three feet of clearance on all sides.

Should be placed asindicated on the “T” drawings.

Should be bonded to ground as required by the NEC and ANSI/ANSI/TIA/EIA 607.

All cabinetsshould belabeled in accordance with ANSI/ANSI/TIA/EIA 606A.

35 Access Floors

All access floorsshould be installed by the General Contractor as specified by the Architect and asindicated on the
“T” drawings.

3.6  Grounding and Bonding Apparatus

The electrical contractor should install the properly sized grounding busbar in each telecommunications equi pment
room as required by ANSI/ANSI/TIA/EIA 607 and the NEC.

All metallic equipment racks, conduits, cable trays, ladder racks, etc. should be bonded to the grounding busbar.
All bonding connectors and clamps should be mechanical type made of silicon bronze.

Terminals should be solderless compression type, copper long-barrel NEMA two bolts.
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The Designer should requirethe LVLTCto bond the shield of shielded cable to the ground bar in communications
rooms and spaces, per applicable code and manufacturers recommended practices.

Communication grounding and bonding should be in accordance with applicable codes and regulations. Itis
recommended that the requirements of ANSI/ANSI/TIA/EIA-607, the NEC and be observed throughout the entire
system.

All grounding and bonding apparatus should be labeled in accordance with ANSI/ANSI/TIA/EIA 606A.

40 TELECOMMUNICATIONSROOM COMPONENTS

41  Plywood backboards

The General Contractor should install backboards 6” above the finished floor to 8'6” AFF. Mounting should be
sufficient enough to support the equipment.

Should be mounted with aminimum of 3/8” toggle bolts and 2" fender washer on each corner and 4’ on center as
required.

All sides of each backboard should be painted with two coats of white fire retardant paint prior to installation.

If the local authority having jurisdiction requires fire-rated plywood, then UL listed fire retardant plywood should be
utilized and painted with white fire retardant paint prior to installation.

A fireretardant paint additive may be used and the associated documentation should be applied to the painted
backboard as proof of usage.

Linear wall space used for anchoring eguipment should be lined for the full room width with plywood, per the
drawings.

Install distribution rings for the cross-connect fields above all wall mounted blocks. Two rings per vertical row of
blocks. Mount rings with two hex head screws per ring.

4.2 Ladder Rack / Cable Runway

TheLVLTC should install ladder rack as shown on the“T” drawings.

Should beinstalled 84" AFF and as per manufacturer’ s recommendations and to the top of equipment rack.

The cable runway should be supported at three-foot intervals from either the ceiling, walls, floor or rack/ cabinet.

Cable radius drops should be attached to the ladder rack stringersor rungsto facilitate cable entering and exiting the
runway while protecting the physical properties of the cable.

Cable should be secured to the runway using reusable cableties to arrange cablein logical bundles.
Communication grounding and bonding should be in accordance with applicable codes and regulations. Itis
recommended that the requirements of ANSI/ANSI/TIA/EIA-607, the NEC and be observed throughout the entire
system.

Cable runway/ ladder rack is the only recommended horizontal support when installing Category 6 horizontal cables.
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4.3  Equipment Racks

Equipment racks should beinstalled by the LVLTC as per manufacturer’ s recommendations and as shown on the “T”
drawings.

Should be assembled such that mounting rails are perpendicular to the base.

Should be secured to the ladder rack as per the ladder rack manufacturer’ s recommendations

Should be secured to the floor using appropriate anchors.

Provide front and rear vertical and horizontal management cable as shown on drawing.

Mount with aminimum of 36" feet clear access behind and front of rack from the wall to arack.

Communication grounding and bonding should be in accordance with applicable codes and regulations. Itis
recommended that the requirements of ANSI/ANSI/TIA/EIA-607, the NEC and be observed throughout the entire

system. At aminimum bond the rack to the equipment ground bar with a#6 copper wire.

All equipment racksshould be labeled in accordance with ANSI/ANSI/TIA/EIA 606A.
4.4  Grounding and Bonding Apparatus

The electrical contractor should install the properly sized grounding busbar in each telecommunications equipment
room as required by ANSI/ANSI/TIA/EIA 607 and the NEC.

All metallic equipment racks, conduits, cable trays, ladder racks, etc. should be bonded to the grounding busbar.
All bonding connectors and clampsshould be mechanical type made of silicon bronze.
Terminals should be solderless compression type, copper long-barrel NEMA two bolts.

The Designer should requirethe LVLTCto bond the shield of shielded cable to the ground bar in communications
rooms and spaces, per applicable code and manufacturers recommended practices.

Communication grounding and bonding should be in accordance with applicable codes and regulations. Itis
recommended that the requirements of ANSI/ANSI/TIA/EIA-607 and NEC be observed throughout the entire cabling
system.

All grounding and bonding apparatus should be labeled in accordance with ANSI/ANSI/TIA/EIA 606A.
5.0 BACKBONE CABLING PATHWAYSAND SUPPORT

51 Backbone Sleeves and Slots

Sleeves
Should be pre-approved by the Architect/Structural Engineer.

Should be sized and installed by the General Contractor where indicated on the“T” drawings.
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The Designer should requirethe LVLTCto attach cored sleeves on each side of the floor / wall using 1.25 inch
support struts and the appropriate conduit clampsto support the sleeves.

Cored sleeves should extend a minimum of 3-inches above the finished floor and 3 inches below the poured concrete
structure.

Cored holes should be sealed as a barrier to prevent smoke and water infiltration between the core hole and the
conduit.

Place vertical ladder rack on the wall below or above all sleevesfrom the floor to the ceiling above, asindicated on
the“T” drawings.

Each sleeve and/or slot should be labeled in accordance with ANSI/ANSI/TIA/EIA 606A
Slots

Should be pre-approved by the Architect/Structural Engineer.

Should be sized and installed by the General Contractor where indicated on the“T” drawings.

The Designer should requirethe LVLTC to place vertical ladder rack on the wall above/below all slots from the floor
to the ceiling above.

The Designer should require the LVLTC to provide aminimum of atwo-inch water protective dam.

Each sleeve and/or slot should be labeled in accordance with ANSI/ANSI/TIA/EIA 606A.

5.2 Backbone Conduit

All electrical conduits shall beinstalled by the electrical contractor and as per NEC.

Electrical Metallic Tubing (EMT) and Rigid Metal Conduit (RMC) are the only approved conduit types. Flexible metal
conduit is not recommended.

Conduits larger than 1 inch should be joined using compression fittings only.

All conduit fittings should be installed per the manufacturer’ sinstructions.

Factory made sweepsshould be used for 1" trade size and larger.

Bend radius should be 6 times the internal diameter for conduit sizes up to 2 inches.

A conduit greater than 2 inch should have bend radius at least 10 times the diameter of the conduit.
All conduitsshould be terminated with insulating bushings at both ends.

Runs exceeding 100 feet or 180 degrees total bendsshould be broken with suitable sized pull boxes. LB or smilar
conduit fittings are not acceptable.

Conduit should be supported as required by the manufacturer and the NEC.
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Pull boxes should not be located at bends.
Only sweeping bends should be used.

Conduit runsto work areasshould serve no more than one (1) work area outlet.
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Conduits should be sized as follows:

CONDUIT CAPACITY CHART

Category 5E Category 6

Typically 0.19 Typically

O.D. 0.2400.D.

Conduit Size Capacity Capacity
1 11 7

11/4" 20 13
11/2" 27 18
2 44 29
21/2" 64 42
3 9.8 65
312 132 87
4" 170 112

Thischart isfor typical installationsonly. Actual fill capacity should be based on individual manufacturers O.D.
using 40% fill capacity.

Plug the ends of each roughed-in conduit with an approved cap or disc prior to installation of cablesto prevent the
entrance of foreign materials and moisture during construction. All conduits should be clean and dry prior to
installation of telecommunication cabling.

Conduit should be secured within three feet of each outlet box, junction box or fitting.

Provide a pull string in all conduit runsto facilitate installation of cables. Secure the pull string at both ends.
Conduitsinstalled in concrete floor slabsasfollows:

Conduit in concrete floor slabs should be galvanized rigid steel with concrete tight threaded fittings.

The Designer should require the LVLTCto provide expansion fittings where conduits cross building expansion
joints.

The Designer should requirethe LVLTCto install conduit below the reinforcing mesh.
The Designer should require the LVLTCto locate conduits to provide aminimum of 1” of concrete around conduit.

Wherever a cluster of four (4) or more exposed conduits rise out of the floor, The Designer should requirethe LVLTC
to provide aneatly formed 4-in. high concrete envel ope with chamfered edges around the cluster of conduits

Roof penetrations are generally not recommended. In some cases the Architect may allow roof penetrations for
support of roof mounted satellite dishes or other communications equipment. . All roof penetrationsshould be pre-
approved by the Architect and a detailed design provided.

Identification: Clearly label conduit and pull boxeswithin 6 inches of the exposed ends and as per
ANSI/ANSI/TIA/EIA 606A.

All conduit endsshould have insulating bushingsinstalled at both ends.
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Conduits should not beinstalled adjacent to hot surfaces or in wet areas.
Provide expansion fittings with external grounding straps at building expansion joints.

Conduits, outlets, pull boxes, and junction boxesshould beinstalled to allow ergonomic access.

Install junction and pull boxesin readily accessiblelocations. Equipment, piping, ducts and the like should not block
access to boxes.

5.3  Vertical Ladder Racks
Vertical ladder rack should beinstalled by the LVLTC.

The Designer should requirethe LVLTCto place vertical ladder rack on the wall above/below all slots from the floor
to the ceiling above.

Vertical Ladder racksshould be installed as shown onthe“T” drawings.
Stand offs should be installed as necessary to support the required ladder rack.

The anchoring system provided should be suitable for the type of wall and the weight to be supported by the ladder
rack.

54  Firestopping

Firestopping protection should be provided by the LVLTC and should meet NFPA Life Safety Code #101, 6-2.3.6,
"Penetrations and Miscellaneous Openings and Fire Barriers' and the NEC 300.21 "Fire Stopping" regulations and
standards.

All vertical penetrations consisting of conduits, sleeves, or chasesshould be firestopped at the top and bottom of
each penetration.

All horizontal penetrations consisting of conduits, sleeves or chases should be firestopped on both sides of each
penetration.

Openings made in concrete floors shall be firestopped using atested system.

Thickness, depth and installation of firestop materials shall be asrecommended by the material manufactur er and
backed by formal ASTM E-814 tests.

Plenum air return ceiling penetrations for conduit should be sealed with a system appropriate for the
substrate and the level of protection required.

All metal conduits designed for telecommunications with or without cable installed should be firestopped to prevent
transfer of smoke.

During construction all slots and sleeves must have afirestopping pillow installed.

All firestopping pillows must be reinstalled daily during cable installation and at no time should conduits, slots or
sleeves be left unprotected with firestop material.

All sleeves must have afirestopping caulk applied to the outside circumference of the sleeve on each side of the wall
penetration and from the top and bottomof afloor penetration.
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6.0 HORIZONTAL CABLING PATHWAYSAND SUPPORT

6.1  Horizontal Conduitsand Sleeves
Conduits
All conduits shall beinstalled by the Electrical Contractor.

Electrical Metallic Tubing and Rigid Metal Conduit are the only approved conduit types. Flexible metal conduit is not
recommended.

Conduits larger than 1 inch should bejoined using compression fittings only.

All conduit fittings should be installed per the manufacturer’ s instructions.
Factory made sweepsshould be used for 1" trade size and larger.

Bend radius should be 6 timesthe internal diameter for conduit sizes up to 2 inches.

Runs exceeding 100 feet or 180 degrees total bendsshould be broken with suitable sized pull boxes. LB or similar
conduit fittings are not recommended.

Conduit should be supported as required by the manufacturer and the NEC.
Pull boxes should not be located at bends.

Only sweeping bendsshould be used.

Conduit runsto work areasshould serve no more than one (1) work area outlet.
Conduits should be sized asfollows:

CONDUIT CAPACITY CHART

Category 5E Category 6
0.190D 0.240 OD
Conduit Size Capacity Capacity
1 11 7

114 20 13
112 27 18
2 14 29
21/2" 64 42
3 93 65
32 132 87
4" 170 112

Thischartisfor typical installations only. Actual fill capacity should be based on individual mfg OD using 40% fill
capacity.
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Plug the ends of each roughed-in conduit with an approved cap or disc to prevent the entrance of foreign materials
and moisture during construction.

Conduit should be secured within three feet of each outlet box, junction box or fitting.

The Designer should requirethe LVLTCto provide apull stringin al conduit runsto facilitate installation of cables.
Secure the pull string at both ends.

Conduit sinstalled in concretefloor slabsasfollows:
Conduit in concrete floor slabs should be galvanized rigid steel with concrete tight threaded fittings.

The Designer should require the LVLTCto provide expansion fittings where conduits cross building expansion
joints.

The Designer should requirethe LVLTCto install conduit below the reinforcing mesh.
The Designer should require the LVLTC to locate conduits to provide aminimum of 1" of concrete around conduit.

The Designer should require the contractor to provide a neatly formed 4-in. high concrete envelope with chamfered
edges around cluster when four (4) or more exposed conduits rise out of the floor.

Identification: The Designer should requirethe LVLTCto clearly label conduit and pull boxes within 6 inches of the
exposed ends and as per ANSI/ANSI/TIA/EIA 606A.

All conduit endsshould haveinsulating bushings installed.
Conduits should not beinstalled adjacent to hot surfaces or in wet areas.

The Designer should require the LVLTCto provide expansion fittings with external grounding straps at building
expansion joints.

Conduits, outlets, pull boxes, and junction boxesshould be installed to allow ergonomic access.

The Designer should requirethe LVLTCto install junction and pull boxesin readily accessible locations. Equipment,
piping, ducts and the like should not block access to boxes.

Sleeves

Should be pre-approved by the Architect/Structural Engineer, sized and installed where indicated onthe “ T”
drawings.

Attach cored sleeves on each side of the floor / wall using 1.25 inch support struts and the appropriate conduit
clamps to support the sleeves.

Cored sleeves should extend a minimum of 3-inches through the finished wall on each side of the wall.

Cored holes should be sealed as a barrier to prevent smoke and water infiltration between the core hole and the
conduit.

6.2 CableTrays
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All cable trays shall be installed by the Electrical Contractor.
Install as shown onthe“T” drawings.

Should be installed aminimum of 6 inches above the finished ceiling and a maximum of 2 feet above the finished
ceiling and per manufacturer’ s recommendations and to the top of equipment rack.

The cable tray should be supported at aminimum five foot intervals from the ceiling and as the manufacturer
recommends.

The cable tray should be installed to allow access to both sides of the cable tray above the ceiling.
Cable trays should be installed to allow ergonomic access to both sides of the cable trays.

Install The Designer should requirethe LVLTCto install cable traysin readily accessible locations. Equipment,
piping, ducts and the like should not block access to both sides of the cable trays.

Cable radius dropsshould be attached to the cable tray stringers or rungs to facilitate cable entering and exiting the
tray while protecting the physical properties of the cable.

Cable should be secured to the cable tray and arrange the cablein neat logical bundles.
Communication grounding and bonding should be in accordance with applicable codes and regulations. Itis

recommended that the requirements of ANSI/ANSI/TIA/EIA-607and NEC be observed throughout the entire cabling
system.

6.3 J-hooks

Jhooks are not allowed for new construction. J-hooks may be required in retrofit construction but should be rated to
carry the Category of cableto beinstalled, spaced as per the manufacturer’ s recommendation and sized not to exceed
the J-hook manufacturer’ s recommended quantity of cables.

6.4  Junction Boxes
Junction boxes should beinstalled to by the Electrical Contractor to allow for ergonomic access.

The Designer should require the LVLTCinstall junction boxesin readily accessible locations. Equipment, piping,
ducts and the like should not block accessto boxes.

Conduit should be secured within three feet of each junction box.
Junction boxes should be anchored per manufacturer’ sinstructions.
Junction boxes should not be located at bends.

Runs exceeding 100 feet or 180 degrees total bendsshould be broken with suitable sized junction boxes. LB or Smilar
conduit fittings are not recommended.

Identification: Clearly label al junction boxes as per ANSI/ANSI/TIA/EIA 606A.

6.5 Work Area Outlet Boxes
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Work area outlet boxes should beinstalled by the Electrical Contractor to allow for ergonomic access.

The Designer should requirethe LVLTCinstall work areaoutlet boxes only in readily accessible locations.
Equipment, piping, ducts and the like should not block access to boxes.

Conduit should be secured within three feet of each work area outlet box.

Work area outlet boxesshould not be |ocated at bends.

6.6 Work Area Floor Boxes

All work areafloor boxes shall be installed by the Electrical Contractor.

The Designer should requirethe LVLTC to install separate work areafloor boxes for communications and electrical
devices.

The Designer should requirethe LVLTC to install the work area floor boxes using the leveling screws for adjusting
box to accept floor flange after pour.

The Designer should requirethe LVLTCto install aminimum 1" conduit to each work areafloor box.

The Designer should requirethe LVLTCto install the coversto ensure the top of the cover is flush with the finished
floor surface.

The Designer should requirethe LVLTCto install covers per manufacturer’ sinstallation instructions.

The Designer should require the LVLTCto verify the color and coordinate the flooring type with the Architect prior
to ordering.

6.7  Poke-Throughs

Poke—Throughs should be pre-approved by the GTA/RCDD and the Architect.

Poke-throughs shall be installed by the Electrical Contractor.

The Designer should requirethe LVLTCto install separate poke through delivery systems for communications and
electrical devices.

The Designer should requirethe LVLTCtoinstall aminimum 1” diameter conduit.

Install poke-throughs asindicated on the “T” drawings.

6.8  Utility Columns
Should beinstalled by the Electrical Contractor as per manufacturer’ sinstallation instructions.

Install utility columns asindicated onthe“T” drawings

6.9  Surface Mounted Raceway

Surface raceway is generally not acceptable recommended or appropriate for new installations but may be required in
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renovations.

6.10 Firestopping

Firestopping protection should beinstalled by the LVLTC and should meet NFPA Life Safety Code#101, 6-2.3.6,
"Penetrations and Miscellaneous Openings and Fire Barriers' and the NEC 300.21 "Fire Stopping" regulations and
standards.

All vertical penetrations consisting of conduits, sleeves, or chasesshould be firestopped at the top and bottom of
each penetration.

All horizontal penetrations consisting of conduits, sleeves or pipe chases should be firestopped on both sides of
each penetration.

Openings madein concrete floors should be firestopped using atested system.

Thickness, depth and installation of firestop materials shall be asrecommended by the material manufacturer and
backed by formal ASTM E-814 tests.

Plenum air return ceiling penetrations for conduit should be sealed with a system appropriate for the
substrate and the level of protection required.

All metal conduits designed for telecommunications with or without cable installed should be firestopped to prevent
transfer of smoke.

During construction all slots and sleevesshould have afirestopping pillowsinstalled.

All firestopping pillows should be reinstalled daily during cable installation and at no time should conduits, slots or
sleeves be left unprotected with firestop material.

All sleeves must should have afirestopping caulk applied to the outside circumference of the sleeve on each side of
the wall penetration and from the top and bottom of afloor penetration.

7.0 HORIZONTAL CABLING COMPONENTS

7.1 Horizontal UTP Cables

All horizontal UTP cable should beinstalled by the LVLTC per the manufacturer’ s installation recommendations.
All horizontal UTP cable shall be placed as shown on the“T” drawings.

All horizontal UTP cable concealed in walls or soffitsshould be installed in metal conduits.

All horizontal UTP cable above ceilingsshould beinstalled in cable tray or conduit.

Do not untwist horizontal UTP cable pairs more than 0.5 in. when terminating.

All installed horizontal UTP cablesshould pass the category 5e testing requirements ANSI/ANSI/TIA/EIA 568B.
Maximum installed horizontal UTP cable length should not exceed 250 feet.

Horizontal UTP able should have no physical defects such as cuts, tears or bulgesin the outer jacket. Horizontal UTP
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cables with defectsshould be replaced.

Install horizontal UTP cablein neat and workmanlike manner per the BICSI Installation Manual.

All installed horizontal UTP cablesshould be placed or routed per the manufacturer’ s recommendations.
Maintain the following clearances from EMI sources:

Power - 12in.

Fluorescent Lights- 12in.
Transformers- 36in.

7.2 Horizontal Coaxial Video Cables

All horizontal coaxial video cablesshould beinstalled by the LVLTC per the manufacturer’ sinstallation
recommendations.

All horizontal coaxial video cables shall be placed as shown on the“T” drawings.

All horizontal coaxial video cables concealed in walls or soffitsshould beinstalled in metal conduits.
All horizontal coaxial video cables above ceilingsshould beinstalled in cable tray or conduit.

All installed cables should pass the testing requirements of ANSI/ANSI/TIA/EIA 568B.

Maximum installed horizontal cable length should not exceed 250 feet.

Horizontal coaxial video cablesshould have no physical defects such as cuts, tears or bulgesin the outer jacket.
Horizontal coaxia video cables with defects should be replaced.

Install horizontal coaxial video cablesin aneat and workmanlike manner per the BICSI Installation Manual.

All installed horizontal coaxial video cablesshould be placed or routed per the manufacturer’ s recommendations.
Maintain the following clearances from EMI sources:

Power - 12 inches

Fluorescent Lights- 12 inches
Transformers - 36 inches

7.3 Horizontal Duplex Fiber Optic Cables

All horizontal duplex fiber optic cable should beinstalled by the LVLTC per the manufacturer’ s installation
recommendations.

All horizontal duplex fiber optic cable shall be placed as shown on the “T” drawings.
All horizontal duplex fiber optic cable concealed in walls or soffitsshould be installed in metal conduits.
All horizontal duplex fiber optic cable above ceilingsshould beinstalled in cable tray or conduit.

All installed horizontal duplex fiber optic cable should pass the testing requirements of ANSI/ANSI/TIA/EIA 568B.
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Maximum installed horizontal duplex fiber optic cable length should not exceed 250 feet.

Horizontal duplex fiber optic cable should have no physical defects such as cuts, tears or bulgesin the outer jacket.
Horizontal duplex fiber optic cable Cables with defectsshould be replaced.

Install horizontal duplex fiber optic cablein neat and workmanlike manner per the BICS! Installation Manual.

All installed horizontal duplex fiber optic cable should be placed or routed per the manufacturer’ s recommendations.

7.4 UTP Termination Blocks

Should beinstalled by the LVLTC on the plywood backboard so that the top of the termination block is5'6” AFF or
in equipment racks as noted on the“T" drawings.

Blocks should be mounted with steel, zinc plated 5/16” - #10 x 3/4" drill screwswith aminimumof four screws per
block.

The Designer should requirethe LVLTCto install designation strips color-coded in conformance with ANSI/TIA/EIA
606A standard as follows:

Description Color
C.O. Circuits Orange
Common Equipment Purple
First Level Back Bone Cable White
Second Level Back Bone Cable Gray
Horizontal Wiring Blue
Auxiliary Circuits— Alarms, Security Yelow
Future use and Key Systems Red

I nter-building Campus Backbone Brown

75 UTP Patch Panes

TheLVLTC should install and label as recommended by manufacturer, per all ANSI/ANSI/TIA/EIA 606.

The Designer should requirethe LVLTC to install front and rear horizontal cable management as recommended by the
manufacturer.

The Designer should requirethe LVLTC to install ANSI/ANSI/TIA/EIA 606A compliant color-coded icons or color
coded designation label stripsfor all patch panels.

Install UTP patch panels as shown onthe“T” drawings.
7.6  Video Termination/Patch Panels

Video termination/patch panelsshould beinstalled and terminated in a separate dedicated equipment rack by the
LVLTC.

Label as recommended by manufacturer, per all ANSI/ANSI/TIA/EIA 606A.
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Front and rear horizontal cable management should be installed as recommended by the manufacturer.

The Designer should require the LVLTCto install ANSI/ANSI/TIA/EIA 606A compliant color-coded icons or color-
coded designation |abel stripsfor all patch panels.

Install video termination/patch panels as shown on the “T” drawings.

7.7  Fiber Optic Termination/Patch Pands

TheLVLTC shall install as shown on the“T” drawings.

The Designer should require the LVLTC to furnish and install labels for each fiber strand, as per as shown on the “T”
drawings.

The Designer should requirethe LVLTCto install blank adapter panelsin all positions not used at time of installation
for fiber terminations.

Each panel should be labeled as recommended by manufacturer and as per ANSI/ANSI/TIA/EIA 606A.

The Designer should requirethe LVLTCto install front and rear horizontal cable management as recommended by the
manufacturer.

7.8 Video Termination/Patch Pands

Video termination/patch panelsshould be installed and terminated by the LVLTC in a separate dedicated equi pment
rack.

Each Panel should be labeled as recommended by manufacturer and as per ANSI/ANSI/TIA/EIA 606A.
Front and rear horizontal cable management should beinstalled as recommended by the manufacturer.

Install video termination/patch panels as shown on the“T” drawings.
7.0  UTP Connectors

Jacks should beinstalled by the LVLTC to provide minimal signal impairment by preserving wire pair twists as close
as possible to the point of mechanical termination.

The amount of untwistingin apair as aresult of termination to the jack IDC should be no greater 0.5 inches (13 mm)

Jacks should beinstalled according to manufacturer’ s instructions and properly mounted in plates, frames, housings
or other appropriate mounting device.

Jacks should be installed such that cables terminated to the jacks maintain minimum bend radius of at least 4 times
the cable diameter into the work station outlet.

Cables should be terminated on jacks such that there is no tension on the conductors in the termination contacts.

Testing
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Jacks should be tested as part of the installed horizontal structured cabling system.

Category 5e and Category 6 Jacks should be tested as per ANSI/ANSI/TIA/EIA 568B as part of thelink for Length,
DC continuity, NEXT, PSNEXT, Attenuation, Return Loss, ELFEXT, and PSELFEXT using alevel 11 tester (minimum)
for Category 5e or Category 6 link compliance.

A “PASS’ indication should be obtained for all link or channel tests when tested using the appropriate level tester
for the appropriate category.

Level |1l testers shall be correctly set to test the submitted type of the horizontal cable used in the link, including the
correct NVP.

7.10 Video Connectors

Should beinstalled by the LVLTC as per manufacturer’ s recommendations

7.11 Fiber Optic Connectors
Connectors should beinstalled by the LVLTC to provide minimal signal impairment by proper termination techniques.

Connectors should beinstalled according to manufacturer’ sinstructions and properly mounted in plates, frames,
housings or other appropriate mounting device.

Connectors should beinstalled such that cables terminated to the jacks maintain minimum bend radius of at least 6
times the cable diameter into the work station outlet.

Fibers should be terminated such that there is no tension on the conductors in the termination contacts.

The Designer should require the LVLTCto adhereto all fiber optic cable manufacturers’ installation guidelines.
Testing

Fiber Optic cable connectorsshould be tested using an OTDR.

The Designer should require the LVLTCto follow the OTDR manufacturer’ s specific instructions for testing the
connector and fiber link losses.

Connector should be installed and tested with less than .5 dB of attenuation.

Test Results should conform to ANSI/ANSI/TIA/EIA-526-14A Optical Power Loss Measurements of Installed
Multimode Fiber Cable Plant.

7.12 Other Multimedia Connectors

Connectors should beinstalled by the LVLTC according to manufacturer’ sinstructions and properly mounted in
plates, frames, housings or other appropriate mounting device.

7.13 UTP Copper Patch Cordsand Cross-Connection Cables

The Designer should requirethe LVLTCto The LVLTC shall provide to the Agency’ s representative the quantity of
pre-manufactured patch cords/ cross-connection cables as stated in the specifications. The Agency’s
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representative should determine the quantity of patch cords to be provided prior to the specifications being rel eased
for bid.

7.14  Fiber Optic Patch Cords

The Designer should require the LVLTCto provide to the Agency’ s representative with the quantity of pre-
manufactured patch cords/ cross-connection cables as stated in the final specifications. The Agency’s
representative should determine the quantity of patch cordsto be provided prior to the specifications being rel eased
for bid if patch cords areto be provided as part of the project.

8.0 BACKBONE CABLING COMPONENTS

8.1  Multi-pair Copper Cables

The Designer should require the LVLTCto provide 2 days advance notice to the GTA/RCDD prior to installing any
cable greater than 400 pairsin size or when awinch is planned for use.

The GTA/RCDD should be present to observe all pulling activities of cable greater than 400 pair or when awinchis
planned for use.

Cable bend radius should be maintained to at least 10 times the diameter of the cable.

TheLVLTC should be responsible for verifying that conduits are ready for occupancy prior to cable placement.
The LVLTC should assume responsibility for any difficulties or damage to the cable during placement.

Cable feeder guidesshould be used between the cable reel and the conduit.

Cable should be watched and inspected for sheath defects, asit is spooled off thereel. Pulling operation should be
stopped if adefect or any other irregularity isfound.

Cable should be spooled off from the top of thereel.

The Designer should requirethe LVLTCto adhereto al manufacturers’ requirements regarding pulling tension,
allowabl e lubricants and the cable’ s minimum bending radius.

The Designer should requirethe LVLTCto use aline tension meter during cable pull to provide accurate
measurement of the force exerted on acable asit isinstalled. The meter should have a programmabl e overload set
point with an audible and visual indication of an overload condition. The meter should have controls to disengage
the cable puller if an overload condition occurs. The Designer should requirethe LVLTC

Provide chart-recorded information of the cable pull for the Agency’ s records.

The Designer should requirethe LVLTCto ground and bond all cable shields per the NEC and ANSL/ANSI/TIA/EIA
607.

All cables to should be grounded at both ends with aminimum #6 solid copper insulated green ground wire as
required by NEC and ANSI/ANSI/TIA/EIA 607.

TheLVLTC should terminate all installed cable pairs as per the“ T drawings.

All cablesshould be tested in accordance with ANSI/ANSI/TIA/EIA 568B and the results documented on approved
test sheets.
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All cablesshould belabeled as per ANSI/ANSI/TIA/EIA 606A.
8.2  SingleMode Fiber Optic Cables

TheLVLTC should install fiber optic cable inside a continuous protective plenum innerduct or appropriate sized
conduit.

The Designer should require the LVLTCto adhere to all manufacturers' installation instructions.

A minimum service loop of 15 feet should be maintained at all points of termination. Service loops should not be less
than manufacturer's recommended bend radius and should be secured and neatly dressed and should not interfere
with other cables or termination equipment. An additional 15 feet of coiled, bifurcated, fiber strandsshould be
provided and secured in the termination cabinet as per the cabinet manufacturer’ s recommendations.

Pulling tensions should not exceed those recommended by the fiber optic cable manufacturer.

The cable manufacturer's minimum specified bend radius should not be exceeded.

The cable shall be sized andinstalled in accordance with the“T” drawings and specifications.

All fiber optic cable should beinstalled in conduit or inside an innerduct placed in the cable tray.

The Designer should require the LVLTCto maintain polarization for entire system as described in
ANSI/ANSI/TIA/EIA -568B.

Theinstaller should be responsible for verifying that conduits and raceways are "ready for occupancy"” before cable
placement.

The LVLTC should assume the responsibility for any damage to the cable during placement.

Where fiber optic cable passes vertically through slots and sleeves, The Designer should requirethe LVLTCto
secure the fiber every 18" to the vertical ladder rack.

Thefiber optic cable should be labeled as per ANSI/ANSI/TIA/EIA 606A.
Testing
All fiber optic cable strandsshould be tested using an OTDR.

The Designer should require the LVLTC to follow the OTDR manufacturer’s specific instructions for testing all fiber
optic cable strands.

Test Results should conform to ANSI/ANSI/TIA/EIA-526-7 Measurements of Optical Power Loss of Installed Single-
M ode Fiber Optic Cable Plant.

8.3  Multimode Fiber Optic Backbone Cables

TheLVLTC should install fiber optic backbone cable inside a continuous protective plenum innerduct or appropriate
sized conduit.

The Designer should requirethe LVLTCto adhere to al manufacturers’ installation instructions.
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A minimum service loop of 15 feet should be maintained at all points of termination. Service loopsshould not be less
than manufacturer's recommended cable bend radius and should be secured and neatly dressed and should not
interfere with other cables or termination equipment. An additional 15 feet of coiled, bifurcated, fiber strandsshould
be provided in the termination cabinet.

Pulling tensions should not exceed those recommended by the fiber optic cable manufacturer.

Manufacturer's minimum specified bend radius should not be exceeded.

The cable shall be sized and installed in accordance with the “T” drawings and specifications.

All fiber optic cable should beinstalled in conduit or inside an innerduct placed in the cabletray.

The Designer should requirethe LVLTCto maintain polarization for entire system as described in
ANSI/ANSI/TIA/EIA -568B.

Theinstaller should be responsible for verifying that conduits and raceways are "ready for occupancy" before cable
placement.

The LVLTC should assume the responsibility for any damage to the cable during placement.

Where fiber optic cable passes vertically through slots and sleeves, The Designer should requirethe LVLTCto the
cable shall be secured secure the cable every 18" to the vertical ladder rack.

Thefiber optic cable should be labeled as per ANSI/ANSI/TIA/EIA 606A.
Testing
All fiber optic cable strandsshould be tested using an OTDR.

The Designer should requirethe LVLTCto follow the OTDR manufacturer’s specific instructions for testing all fiber
optic cable strands.

Test Results should conform to ANSI/ANSI/TIA/EIA-526-14A Optical Power Loss Measurements of Installed
Multimode Fiber Cable Plant.

84 Coaxial Video Backbone Cables

All coaxia backbone video cablesshould beinstalled by the LVLTC as per the manufacturer’ sinstallation
recommendations.

All coaxial backbone video cables shall be installed as shown onthe“T” drawings.

All coaxial backbone video cables concealed in walls or soffitsshould be installed in metal conduits.
All coaxial backbone video cables above ceilingsshould beinstalled in cable tray or conduit.

All installed cablesshould pass the testing requirements of ANSI/ANSI/TIA/EIA 568B.

Coaxial video backbone cables should have no physical defects such as cuts, tears or bulgesin the outer jacket.
Coaxial backbone video cables with defectsshould be replaced.

The Designer should requirethe LVLTCto install coaxia backbone video cablesin aneat and workmanlike manner
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per the BICSI Installation Manual.

All installed coaxial backbone video cablesshould be placed or routed per the manufacturer’ s recommendations.
The Designer should require the LVLTCto maintain the following clearances from EMI sources:

Power - 12 inches

Fluorescent Lights- 12 inches
Transformers - 36 inches

8.5  Single Mode Fiber Optic Backbone Connectors
Connectors should beinstalled to provide minimal signal impairment by proper termination techniques.

Connectors should beinstalled according to manufacturer’ sinstructions and properly mounted in plates, frames,
housings or other appropriate mounting device.

Connectors should beinstalled such that cables terminated to the jacks maintain minimum bend radius of at least 6
times the cable diameter into the work station outlet.

Fibers should be terminated such that there is no tension on the conductors in the termination contacts.

The Designer should requirethe LVLTCto adhere to al fiber optic cable manufacturers’ installation guidelines.

The Designer should requirethe LVLTC to adhere to all fiber optic connector manufacturers’ installation guidelines.
Testing

Fiber Optic cable connectorsshould betested using an OTDR.

The Designer should require the LVLTCto follow the OTDR manufacturer’ s specific instructions for testing the
connector and fiber link losses.

Connector should be installed and tested with less than .5 dB of attenuation.

Test Results should conform to ANSI/ANSI/TIA/EIA-526-14A Optical Power Loss Measurements of Installed
Multimode Fiber Cable Plant.

8.6  Multimode Fiber Optic Backbone Connectors
Connectors should beinstalled to provide minimal signal impairment by proper termination techniques.

Connectors should beinstalled according to manufacturer’ sinstructions and properly mounted in plates, frames,
housings or other appropriate mounting device.

Connectors should beinstalled such that cables terminated to the jacks maintain minimum bend radius of at |east 6
times the cable diameter into the work station outlet.

Fibers should be terminated such that there is no tension on the conductors in the termination contacts.
The Designer should requirethe LVLTCto adhere to all fiber optic cable manufacturer installation guidelines.

The Designer should requirethe LVLTCto adhere to al fiber optic connector manufacturer installation guidelines.
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Testing
Fiber Optic cable connectorsshould betested using an OTDR.

The Designer should requirethe LVLTCto follow the OTDR manufacturer’ s specific instructions for testing the
connector and fiber link losses.

Connector should be installed and tested with less than .5 dB of attenuation.

Test Results should conform to ANSI/ANSI/TIA/EIA-526-14A Optical Power Loss Measurements of Installed
Multimode Fiber Cable Plant.

8.7 Coaxial Backbone Connectors

The Designer should requirethe LVLTCto install as per the connector manufacturer’ s recommendations.

8.8 UTP Termination Blocks- Wall M ounted

TheLVLTC should install the blocks on the plywood backboard so that the top of the termination blocks are 5’ 6”
AFF as noted on the “T” drawings.

Blocks should be mounted with steel, zinc plated 5/16” - #10 x 3/4" drill screwswith aminimum of four screws per
block.

The Designer should requirethe LVLTCto install designation strips color-coded in conformance with ANSI/TIA/EIA
606A standard as follows:

Description Color
C.O. Circuits Orange
Common Equipment Purple
First Level Back Bone Cable White
Second Level Back Bone Cable Gray
Horizontal Wiring Blue
Auxiliary Circuits— Alarms, Security Yelow
Future use and Key Systems Red

I nter-building Campus Backbone Brown

Label each block in accordance with ANSI/ANSI/TIA/EIA 606A.
8.9  UTP Termination Blocks— Equipment Rack Mounted
TheLVLTC should install the blocksin equipment racks as noted on the “T” drawings.

Equipment rack mounted blocks should be mounted per manufacturer’ s recommendations.

The Designer should requirethe LVLTCto install designation strips color-coded in conformance with ANSI/TIA/EIA
606A standard as follows:
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Description Color

C.O. Circuits Orange
Common Equipment Purple
First Level Back Bone Cable White
Second Level Back Bone Cable Gray
Horizontal Wiring Blue
Auxiliary Circuits— Alarms, Security Yelow
Future use and Key Systems Red

I nter-building Campus Backbone Brown

Label each block in accordance with ANSI/ANSI/TIA/EIA 606A.

8.10 Fiber Optic Termination Cabinets- Wall Mounted

TheLVLTC should install the cabinets as per the“T” drawings and the specifications.
Install per the manufacturer’ sinstallation instructions.

Should be bonded to ground as required by the NEC.

The Designer should requirethe LVLTCto install labels as per ANSI/ANSI/TIA/EIA 606A.

The Designer should requirethe LVLTCto install blank adapter panelsin all positions not used at time of installation
for fiber terminations.

Install Fiber Optic Termination adapter panels as shown onthe“T” drawings.

8.11 Fiber Optic Termination Cabinets- Equipment Rack Mounted

TheLVLTC should install the cabinets as per the“T” drawings and the specifications.

The Designer should requirethe LVLTCto install per the manufacturer’ sinstallation instructions.
Should be bonded to ground as required by the NEC.

The Designer should requirethe LVLTCto install labels as per ANSI/ANSI/TIA/EIA 606A.

The Designer should requirethe LVLTCto install blank adapter panelsin all positions not used at time of installation
for fiber terminations.

Install Fiber Optic Termination adapter panels as shown onthe“T” drawings.
8.12 Multi-pair Copper Cable Splices

Splicing should only be allowed in manholes or at building entrance locations. No splicesshould be allowed in any
other location in the new facility or in any ducts or innerduct. Splice cases in manholesshould be securely supported
by support hooks on the cable racks not more than two (2) feet away from the splice case. Before closure, all splices
should be offered for inspection.

Encapsulated Closures
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The Designer should require the LVLTC to adhere to all manufacturers’ installation guidelines.

Support closure at both ends viaracks and step, so that no unnecessary stress or weight is applied to the splice case
or associated conductors.

End Capsand Closure Extension Sleeves

The Designer should require the LVLTC to adhere to all manufacturers’ installation guidelines.
Encapsulants

The Designer should require the LVLTC to adhere to all manufacturers’ installation guidelines.
Splicing Tapes

The Designer should require the LVLTCto adhere to all manufacturer usage guidelines.

Gd Stripper

The Designer should require the LVLTCto adhere to all manufacturer usage guidelines.
Bonding and Grounding

The Designer should require the LVLTCto bond the metallic sheath and the splice case to an appropriate ground at
all splicelocations

The Designer should requirethe LVLTCto bond the shield of shielded cable to the ground bar in communications

rooms and spaces, per applicable code and
manufacturer’ s recommended practices.

90 WORK AREA COMPONENTS

91 Flush Wall-mounted Face Plates

Jacks and/or connectorsshould be installed and terminated by the LV LTC to the appropriate cable and inserted in
the correct orientation into the faceplate prior to the mounting of the faceplate.

Sufficient cable slack should be stored behind the faceplate in such away that allows the manufacturer’ s specified
minimum bend radius of the cablesto be maintained.

Care should be taken when mounting the faceplate to avoid crimping or kinking the cables.
Faceplates should be securely mounted to the mounting bracket.

Faceplates should be labeled with the appropriate port designations as per the ANSI/ANSI/TIA/EIA 606A standard.

Unless otherwise noted on the “T” drawings, outlets should be securely and neatly installed at the centered height
specified in the following table:

Standard Telephone Outlets: 1ft 6 inches above Finished Floor (AFF)

Wall Mounted Telephone Outlets: 4ft 6 inches AFF
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Wall Mounted for Head On Wheelchair Access: 4ft 0 inches AFF

Service Counter Areas: Oft 8 inches above counter work surface

9.2  Modular Furniture Adapter Plates

Jacks and/or connectorsshould be terminated and installed by the LVLTC to the appropriate cable and inserted in
the correct orientation into the faceplate prior to the mounting of the faceplate.

Sufficient cable slack should be stored behind the faceplate in such away that allows the manufacturer’ s specified
minimum bend radius of the cables to be maintained.

Care should be taken when mounting the faceplate to avoid crimping or kinking the cables.
Faceplates should be securely mounted to the mounting bracket.

Faceplates should be labeled as per ANSI/ANSI/TIA/EIA 606A standard.

9.3 Floor Box Mounting Frames

Jacks and/or connectorsshould be installed and terminated by the LV LTC to the appropriate cable and inserted in
the correct orientation into the faceplate prior to the mounting of the faceplate.

Sufficient cable slack should be stored behind the faceplate in such away that allows the manufacturer’ s specified
minimum bend radius of the cablesto be maintained.

Care should be taken when mounting the faceplate to avoid crimping or kinking the cables.
Faceplates should be securely mounted to the mounting bracket.

Faceplates should be labeled as per the ANSI/ANSI/TIA/EIA 606A standard.

10.0 ADMINISTRATION AND LABELING

10.1 Backbone Conduit

The Designer should requirethe LVLTC to permanently secure the tag within 6 inches from both ends of the conduit
and at all pull boxes.

Backbone conduits should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.
10.2 Backbone Cables

The Designer should requirethe LVLTC to permanently secure the label within 6 inches from both ends of the cable
andinall pull boxes.

Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.

Labels should indicate origination and destination Telecommunication Room 1D sheath ID and strand or pair range.

10.3 Horizontal Cables
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Horizontal cablesshould be marked at each end of the sheath indicating the Telecommunication Room, patch panel
and panel port to which the horizontal cableisterminated.

The Designer should requirethe LVLTC to permanently secure the label within 6 inches from both ends of the cable
and at all pull boxes.

Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.

104 Riser Conduits

The Designer should requirethe LVLTC to permanently secure the tag within 6 inches from both ends of the conduit
and at all pull boxes.

Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.

10.5 CableTrays

The Designer should require the LVLTC to permanently secure the labels on both sides of the cable tray at 10 foot
intervals and at both ends of the cabletray.

Cable trays should be label ed with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.
10.6 Equipment Bonding Conductor

The Designer should requirethe LVLTCto permanently secure the tag within 6 inches from both ends of the
Equipment bonding conductor.

Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.

10.7 Service Entrance Conduits

The Designer should requirethe LVLTC to permanently secure the tag within 6 inches from both ends of the entrance
conduit and at all access points.

Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.
10.8 Teecommunications Spaces

Should be labeled per the Architectsinstructions.

10.9 Teecommunications Grounding Bushar

The Designer should requirethe LVLTC to permanently secure the label within six inches of the busbar.
Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.
10.10 Equipment Racks and Cabinets

The Designer should require the LVLTC to permanently secure the labels to the top center portion of the front of the
rack/cabinet.
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Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.
10.11 Patch Pands

UTP patch panelsshould be labeled as shown on the drawings, individual portsshould come labeled from the
factory with a number designation.

Fiber optic cablesshould be labeled as shown on the drawings; individual portsshould come labeled from the
factory with a number designation.

The Designer should requirethe LVLTC to permanently secure the label to the patch panel.

Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.
10.12 UTP Terminations Blocks

The Designer should requirethe LVLTC to permanently secure the label to the UTP termination block.
Individual portsshould be labeled as shown on the drawings.

Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.
10.13 Pull Boxes

The Designer should requirethe LVLTC to permanently mark all pull boxes on the cover and the side of the pull box.
Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.
10.14 Splices

The Designer should requirethe LVLTC to permanently secure the tag to the splice case.

Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.

10.15 Tdecommunications Main Grounding Busbar

The Designer should requirethe LVLTC to permanently secure the label to the wall within 6 inches of the main
grounding busbar.

Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.

10.16 Work Area Outlets

Copper cablesterminated in awork area outlet should be labeled, as shown on the drawings and to indicate the
following: Telecommunication Room, patch panel and panel port to which the cable isterminated for each cable that
it houses.

Fiber optic cables terminated in awork area outlet should be labeled, as shown on the drawings and to indicate the
following: the origination and destination Telecommunication Room'’ s and the individual strand ID.

The Designer should require the LVLTCto permanently secure the label to the work area outlet.
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Should be labeled with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.

C. CUSTOMER OWNED OSP/INTERBUILDING
1.0 CONDUIT AND INNERDUCT
1.1 General

Generdly speaking, al trenching and duct bank ingalation should be the responsbility of the Generd
Contractor and/or the Electrica Contractor. The LVLTC should not be required to trench or install
OSP conduit or duct bank. The Architect is reminded, however, that GSFIC prohibits the Architect
from apportioning the work. Who performs what work remains the decision of the Generd Contractor,
s0 long astheinddler is qudified to perform those duties.

1.2  Preparatory Work
In general, The Designer should requirethe LVLTCto:

The contractor shall build lines to grade and elevations as shown on the “T” drawings.

Provide stakes, grade boards, cleats, nails, instruments. Locate and stake each new run for its entire length.
Verify elevations given.

Start excavation at low point.

Notify the Engineer of elevation discrepancies.

Protect marks and stations.

Before excavating work, coordinate with Owner's Site Representative and other trades.

Furnish schedule of operationsto Owner and each trade.

Provide and maintain temporary bridges, walks and bridges over excavations where underground utility
lines, sewers, water lines, etc., cross access roads, walks, and streets.

Make necessary arrangement with authorities having jurisdiction. Provide the services of a Licensed Surveyor for
layout of the following:

Examine substrates, areas and conditions, with the installer present, for compliance with requirements for installation
tolerances and other conditions affecting installation. Installation should not proceed until unsatisfactory conditions
have been corrected.

1.3  Protection
The Designer should requirethe LVLTCto:

Provide bracing, shoring, sheathing and other work for: protection of personnel, the contract work,
excavations, trees, shrubs, existing structures, and surrounding properties.

Slope sides of excavations to comply with local codes and ordinances.

Provide, erect, and maintain barricades, warning signs, flags, and lights to provide protection for work,
workmen, public, and property.

Pank walks, pavements, and curbs to be crossed by equipment.
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Protect adjacent property, existing fences, trees, shrubs, roads, curbs, sidewalks, manholes, hydrants, and
other items

Restore, repair, rebuild or replace any such items damaged or destroyed to condition equal to that existing
before such damage occurred.

Establish conditions, before starting work, by taking photographs to determine state to which existing
conditions must be restored. Submit such photographs notarized, identified and dated for record.

14  Existing Utilities

Every attempt should be made to indicate existing utilities as accurately as possible from existing drawings, surveys,
and data.

The Designer should requirethe LVLTCto:

Report immediately other utility lines encountered, but not shown on the drawings.

Notify the Underground Facilities Protection Organization (UFPO), where same exists, before starting work.
Verify exact location of existing utility lines where work crosses existing utilities and where connections are
to be made by test hole before starting work.

Notify utility companies, municipalities, owner organizations, and other involved jurisdictions when
excavation occurs within vicinity of existing underground service such as sewers, water, electric, gas,
telephone, including such services owned by the agency.

If existing service lines, utilities and utility structures which are to remain in service are uncovered or
encountered during this excavation, they should be protected from damage, and securely supported as
directed and approved by the involved jurisdiction..

Immediately report damage or injury to utility lines to Owner's Representative and involved jurisdiction.
Repair or replace utility lines damaged or injured as directed and approved by the involved jurisdiction.
Excavate by hand in proximity to existing underground utility lines; take extreme care when excavating
around ductbanks carrying energized cable.

Remove plug or cap inactive or abandoned utilities encountered during construction operations. The location of
such utilities should be noted on the as-built drawings.

15  Cutting and Patching
The Designer should requirethe LVLTCto:

Before starting work, obtain necessary permits and pay fees and charges for same.
Cut paved areas as called for, perpendicular to surface and in straight saw-cut lines.

Replace pavements, roadways, streets, blacktop areas, walks, disturbed by excavating operations with materials equal
to adjacent pavements.

1.6  Methods
The Designer should requirethe LVLTCto:

Provide for buried work in contract both inside and outside of building.

Excavate to proper depth and width for installation work as called for.

Remove materials including masonry work, rubble, earth, brickwork, concrete, sand, debris, abandoned pipe
lines, drains and sewers, rocks, boulders, and concrete, all of which is considered "earth excavation.”
Providefor legal disposition of excess excavated materials.
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Make allowance for gravel fill, sand bases, form work, floor slabs, manholes, anchor and thrust blocks, sheet
piping, drainage pumps, and work space.
Start excavation at rough grade and provide form work and sheet piling where required.

1.07 Trench excavation:

The Designer should requirethe LVLTCto:
By open cut, to proper depth and grade no wider than required for placement of work and not more than 100 ft. in
advance of utility being installed.

Should trench bottom be wet, unstable, and/or otherwise incapable of supporting the contract work,
immediately report same to Owner' Representative.
Should it be deemed unsuitable, excavate to depth as directed and back fill with gravel to trench depth, or provide
concrete cradling.

Should rock be encountered, excavate 6 in. deeper and fill space between trench bottom and pipe with coarse sand,
well tamped to form firm bed.

1.08 Shoring, bracing, sheathing:

The Designer should requirethe LVLTCto:
In addition to governing codes, protect sides of excavations with sheeting and bracing where necessary to
prevent sliding or caving of banks and to protect adjacent structures.

Remove as back fill is placed.

Provide at locations adjacent to existing manholes, hydrants, and similar items.

1.09 Backfill

The Designer should requirethe LVLTCto:
Provide bedding around conduit with coarse sand from 6 in. below to 8 in. above. Apply by hand and compact under
and at sides by mechanical means

Conduits and sand bed must be inspected and tested prior to backfill of any nature. Provide necessary anchors,
thrust blocks, for testing.

Fill remainder of trenchin 12 in. layers, use ordinary fill material, except as otherwise specified. Do not use frozen
material. Remove boulders, stones, broken rock, wood, bricks, blocks, and debris from fill material before backfill
operation.

Under roadways, manholes, drives, parking areas, walks, slabs, on grade and at utility entrance to building provide
backfill in 6in. layerswith gravel or crushed stone, free from organic or other unsuitable material, to grade.

Thoroughly compact each layer.

Compaction to not less than 95% density compared to maximum laboratory tests by weight, per modified ASTM
D1557-64T, latest editions, method "A" under slab on grade, roadways, drives, and other paved areas and 85% for
general grading.

1.10 Removal of water

The Designer should requirethe LVLTCto:
Provide pumps, hoses, pipe, labor and fuel, necessary to keep excavations free of water accumulation.
Maintain and operate equipment.
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Discharge water in manner not interfering with any trade's work and not to undermine or disturb existing or
adjacent structures or land.
Grade to prevent surface water from flowing into all excavations and trenches. Do not discharge dirt, backfill, debris,
into sanitary or storm drainage systems.

1.11 Rock Excavation

Rock Excavation defined as:
Ledge rock requiring blasting or air hammer for removal.

Bouldersin excess of 1-1/2 cu. yardsin size. Demonstrate that material in question cannot be removed with a1-1/2
yd. backhoe or shovel. Rock excavation is defined in the General Conditions.

1.12 Blasting:

Should rock be encountered which cannot be removed with a 3/4 cu. yd. capacity power shovel without drilling and
blasting, blasting should be done by alicensed blasting contractor. Work should be accomplished entirely at the
Contractor's risk and he should accept liability for resultant damage. The transportation, handling, storage, and the
use of explosives should be performed in accordance with the provisions of local and state laws and authorities
having jurisdiction. Blasting isgenerally prohibited in the General Conditions. Architects should confer with the
Owner if Blasting is anticipated to be hecessary to obtain appropriate language in accordance with ANSI A10.2.

1.13 Job completion
The Designer should requirethe LVLTCto:

1) On completion of the work, clean the entire site; remove surplus earth, large stones and debris, to off-site legal
disposal. Remove tools and equipment and leave the entire areain a neat condition.

2) Rough gradeto 6 in. below finished grade. Scarify subsoil to depth of 2 In. to achieve bond between topsoil and
subsoil.

3) Repave, re-seed and completely restore the area to the condition prior to the start of excavation and trenching
work.

1.14 Four-Inch Non-Metallic Conduit (Schedule 40 PVC)

The Designer should requirethe LVLTCto:
Install spacersin between all conduits being installed.

Cement conduits and fittings in amanner that will allow awater tight seal.

Encase all conduitsin concrete.

The minimum depth to the top of the highest conduit is 36 inches.

Conduits should be sloped (minimum 1% every hundred feet) away from all access points and the building.

Provide a¥zinch high strength foot-marked conduit measuring tape inside each conduit, and secure at each access
point.

Seal all conduits using manufactured duct and conduit plugs/seals to prevent moisture, gas and rodents from
entering at both ends of the conduit.
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1.15 Four-inch, Galvanized, Rigid-steel Conduit

The Designer should requirethe LVLTCto:
Install spacers in between all conduits being installed.

Connect conduits and fittings in amanner that will allow awater tight seal.

Encase all conduitsin concrete.

The minimum depth to the top of the highest conduit is 36 inches.

Conduits should be sloped (minimum 1% every hundred feet) away from all access points and the building.

Provide a¥zinch high strength foot-marked conduit measuring tape inside each conduit, and secure at each access
point.

Seal al conduits using manufactured duct and conduit plugs/seal s to prevent moisture, gas and rodents from
entering at both ends of the conduit.

1.16 Corrugated Innerduct

The Designer should requirethe LVLTCto:
Install three 1.25 inch corrugated innerductsin all 4-inch conduits.

Provide a2 inch high strength foot-marked conduit measuring tape inside each corrugated innerducts and secure at
each access point.

2.0 MAINTENANCE HOLESand HANDHOLES
21 M aintenance Holes

Install maintenance hole as shown on the “T” drawings and the specifications.
Minimum strength in concrete compression requirement should be 6000 PSI.
All conduitsshould be installed to enter and exit on two opposite pre-cored end walls only.

Conduits should enter manholesin a splayed vertically stacked design 9 inches from the comer of the side walls and
be terminated with bell ends.

At no time should conduits enter on the sidewall of the manholes. Conduits should beinstalled into the pre-cored
knockouts starting on the bottom to allow for future expansion from the top.

The location of the maintenance hole cover layout and other detailsshould be shown on drawings and should be
clear of reinforcement bars.

Pulling eyes or iron opening should be installed in the manholes per manufacturer specifications.
The Designer should requirethe LVLTCto install cable racks, pulling irons, sump holes, frames, and covers.

The Designer should requirethe LVLTCtoinstall PV C water barrier at each construction joint.
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Standard hardware required for construction and utilization of manholes should beinstalled. Thisincludesrocking
bolt assemblies, vertical support brackets, pulling irons, ladder support hooks, etc.

Maximum installed distances between manholesshould not be greater than 400 feet for arun containing an aggregate
of 45-degree bend, and 200 feet for runs having an aggregate of 90-degree bend.

Telecommunications manholes should not be adjacent to nor share any walls with electrical manholes.
Interiors
All materials used in amanhole should be resistant to corrosion. All steel should be galvanized or zinc coated.

The Designer should requirethe LVLTCto install maintenance hole racking equipment and cable supports as
required. All racksin manholesshould be galvanized or zinc coated

Install cast-iron steps for climbing in and out of the maintenance hole.

All conduits entering a maintenance hole should be sealed from the outside of the maintenance hole prior to
backfilling.

All concrete joints in manholes are required should be required to be watertight.

2.2 Handholes

The Designer should requirethe LVLTCto:
Install handhole as shown on the“T” drawings and per the specifications.

Install 6 inches of gravel in the bottom of every handhole.
Install top of the handhole flush with the finished grade.

Racking system should be installed per the manufacturer’ sinstructions.

All conduits entering a handhol e should be sealed from the outside of the handhole prior to backfilling.

3.0 GROUNDING AND BONDING

31 Aerid

Ground and bond per RUS requirements and ANSI/ANSI/TIA/EIA 758.
3.2  Underground

Ground and bond per RUS requirements and ANSI/ANSI/TIA/EIA 758.
40 AERIAL SUPPORT

4.1  Utility Poles
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The eectrical contractor shdl ingtal Class 5 poles as shown on the “T” drawings and as per RUS
requirements.

The Designer should require the LVLTC to label as per RUS requirements and ANSI/ANSI/TIA/EIA 606A.

4.2  Messenger and Guying Strand
Install 3/16" diameter 7-wire galvanized “6M” steel messenger strand as shown onthe“T” drawings.

The Designer should requirethe LVLTCto:
Install all strand to meet RUS requirements.

Install utilities grade strand, having a minimum breaking strength of 5,500 pounds, having aleft lay and at least an
“A” rated galvanized coating weight.

Strand Connectors

The Designer should requirethe LVLTCtoinstall all B strand connectors, suspension/cable clamps, grounding tap
clamps, hangers, 1-bolt and 3-bolt clamps to adequately support the strand as typically indicated.

4.3 Galvanized Sted Attachment Hardwar e

The Designer should requirethe LVLTCto:

Install the appropriate S guy bolts, wall straps, brackets, etc., as necessary to adequately support the strand as
indicated on the“T” drawings.

Install S guy bolts (or commonly called anchor rods or thimble-eye bolts) with aminimum 5/8” diameter to attach

messenger strand deadends. The bolt length should be at least 4" longer than the width of the pole towhich it will
be attached.

44  LashingWire

The Designer should requirethe LVLTCto:
Install stainless steel type 430 lashing wire with .045” minimum diameter.

Connect lashing wire to messenger strand using strand clamps.
45  Grounding Apparatus

The Designer should requirethe LVLTCto ground and bond all poles, messenger strand and any other metallic parts
in accordance with RUS, the NESC and ANSI/ANSI/TIA/EIA 607.

4.6  Guying Apparatus and Anchors

Guying Strand
Install strand apparatus as shown on the “T” drawings and the specifications.

The Designer should requirethe LVLTCto:
Install guying apparatus per RUS.
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Install yellow protective guard on all down guys.
Anchor

The Designer should requirethe LVLTCto:
Install eight ways anchor designed for installation which includes a 34" thimble eye bolt.

Install one piece top plate that expands upon impact into undisturbed earth to form a cone shaped square to
distribute the anchors holding power over awide area.

5.0 BACKBONE CABLING

51  Multi-pair Copper Cables

Installer should provide 2 days advance notice prior to pulling any cable greater than 400 pairsin size or when a
winch is planned for use.

Installer should be present to observe al pulling activities of cable greater than 400 pair or when awinch is planed for
use.

Cable bend radius should be at |east 10 times the diameter of the cable.

Installer should be responsible for verifying that conduits are ready for occupancy prior to cable placement.
Installer should assume responsibility for any difficulties or damage to the cable during placement.

Cable feeder guides should be used between the cable reel and the conduit.

Cable should be watched and inspected for sheath defects, asit is spooled off thereel. Pulling operation should be
stopped if a defect or any other irregularity is found.

Cable should be spooled off from the top of the reel.

The Designer should requirethe LVLTCto adhere to all manufacturers requirements regarding pulling tension
allowable lubricants and bending radius.

The Designer should requirethe LVLTCto use Line Tension meter during cable pull to provide accurate
measurement of the force exerted on acable asit isinstalled. The meter should have a programmabl e overload set
point with an audible and visual indication of an overload condition. The meter should have controlsto disengage
the cable puller if an overload condition occurs.

The Designer should require the LVLTC to provide chart-recorded information of the cable pull for the Agency’s
records.

The Designer should requirethe LVLTCto ground and bond all cable shields per the NEC.

All cables to should be grounded at each end with a minimum #6 solid copper insulated green ground wire as
required by NEC and ANSI/ANSI/TIA/EIA 607.

Terminate all installed cable pairs per the“T” drawings.
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All cablesshould be tested and the results documented on approved test sheets.

All cablesshould be labeled as specified on the“ T” drawings and as per ANSI/ANSI/TIA/EIA 606A.

5.2  Fiber Optic Cables

TheLVLTC should install fiber optic cable inside a continuous protective PV C innerduct.

The Designer should require the LVLT Cto adhere to al manufacturers’ installation instructions.

The Designer should requirethe LVLTCto install aminimum service loop of 25 feet should be maintained at all
access points. Service loopsshould not be less than manufacturer's recommended bend radius and should be
secured and neatly dressed and should not interfere with other cables.

Pulling tensions should not exceed those recommended by the fiber optic cable manufacturer.

Manufacturer's minimum specified bend radius should not be exceeded.

Shall be sized in accordance with the “T” drawings and specifications.

The Designer should requirethe LVLTCtoinstall all fiber optic cable inside an innerduct.

Maintain polarization for entire system as described in ANSI/ANSI/TIA/EIA -568B.

Theinstaller should be responsible for verifying that conduits and raceways are "ready for occupancy" before cable
placement.

Theinstaller should assume the responsibility for any damage to the cable during placement.

Thefiber optic cable should be labeled asindicated on the “T” drawings and per ANSI/ANSI/TIA/EIA 606A.
Where provided attach fiber optic cables to the racking system inside all handhol es and maintenance holes.
Testing

All fiber optic cable strandsshould be tested using an OTDR.

The Designer should require the LVLTC to follow the OTDR manufacturer’s specific instructions for testing all fiber
optic cable strands.

53 Coaxial Video Cables

All coaxia backbone video cablesshould beinstalled by the LVLTC as per the manufacturer’ sinstallation
recommendations.

All coaxia backbone video cablesshould beinstalled as shown on the “T” drawings.
All installed cables should meet or exceed the requirements of ANSI/ANSI/TIA/EIA 568B.

Coaxial video backbone cables should have no physical defects such as cuts, tears or bulgesin the outer jacket.
Coaxial backbone video cables with defectsshould be replaced.

The Designer should requirethe LVLTCto install coaxia backbone video cablesin aneat and workmanlike manner
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per the BICSI Installation Manual.
All installed coaxial backbone video cablesshould be placed or routed per the manufacturer’ s recommendations.

Where provided attach coaxial backbone video cables to the racking system inside all handhol es and maintenance
holes.

54  Copper Cable Splice Cases

Encapsulated Closures
The Designer should require the LVLTC to adhere to all manufacturers’ installation guidelines.

Support closure at both ends viaracks and step, so that no unnecessary stress or weight is applied to the splice case
or associated conductors.

End Capsand Closure Extension Sleeves

The Designer should require the LVLTC to adhere to all manufacturers’ installation guidelines.
Encapsulants

The Designer should require the LVLTC to adhere to all manufacturers’ installation guidelines.
Splicing Tapes

The Designer should requirethe LVLTCto adhere to all manufacturer usage guidelines.

Gd Stripper

The Designer should require the LVLTCto adhere to all manufacturer usage guidelines.
Bonding and Grounding

The Designer should requirethe LVLTCto:
Bond the metallic sheath and the splice case to an appropriate ground at all splice locations

Bond the shield of shielded cable to the ground bar in communications rooms and spaces, per applicable code and
manufacturer’ s recommended practices.

55  Fiber Optic Cable Splice Cases

The Designer should requirethe LVLTCto install splice cases as indicated on the“T” drawings.
Install per the manufacturer’ sinstallation instructions.

Bond to ground as required by the NEC.
6.0 ADMINISTRATION AND LABELING

6.1 Backbone Conduits
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The Designer should requirethe LVLTCto:
Permanently secure the tag within 6 inches from both ends of the entrance conduit and at all access points.

L abel with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.
6.2  Tdecommunications Bonding Conductors

The Designer should requirethe LVLTCto:
Permanently secure the tag within 6 inches from both ends of the Equipment bonding conductor.

L abel with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.
6.3  Service Entrance Conduits

The Designer should requirethe LVLTCto:
Permanently secure the tag within 6 inches from both ends of the entrance conduit and at all access points.

L abel with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.

6.4 Backbone Cables

The Designer should requirethe LVLTCto:
Permanently secure the label within 6 inches from both ends of the cable and in all pull boxes.

Label with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.

6.5 Handholes

The Designer should requirethe LVLTCto:

Install the handhole cover labeled “ Telephone”, “Communications”, "Signa" or “CATV” cast in 2" high lettering on
the cover.

Install a minimum three-inch square surface areatag, mechanically stamped, legible and permanently affixed.

Acceptable tagging materials are copper, brass or 1/16 inch plastic.

L abel with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.
6.6 Maintenance Holes

The Designer should requirethe LVLTCto:

Install the maintenance hole cover labeled “ Telephone”, “ Communications’, "Signal" or “CATV” castin 2" high
lettering on the cover.

Install a minimum three-inch square surface areatag, mechanically stamped, legible and permanently affixed.

Acceptable tagging materials are copper, brass or 1/16 inch plastic.

L abel with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.

6.7  Utility Poles
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The Designer should requirethe LVLTCto:
Install a minimum three-inch square surface areatag, mechanically stamped, legible and permanently affixed.

Acceptable tagging materials are copper, brass or 1/16 inch plastic.
L abel with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.
6.8  Splices

The Designer should requirethe LVLTCt0”
Install a minimum three-inch square surface areatag, mechanically stamped, legible and permanently affixed.

Acceptable tagging materials are copper, brass or 1/16 inch plastic.

Label with the appropriate designations per the ANSI/ANSI/TIA/EIA 606A standard.

APPENDI X A- Glossary of Cabling
and Tdecommunications
Terms and Concepts
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AEC - Architects, Engineers, and Consultants.

AMERICAN NATIONAL STANDARDSINSTITUTE (ANS) - ANSI isthe umbrella organization in the United States
for the repository and definition of standards. ANSI representsthe U.S. in the International Standards Organization
(10).

AMERICAN WIRE GAUGE (AWG) - The standard gauge for measuring the diameter of copper, aluminum, and other
conductors.

ANSI/EIA/TIA 568 - Approved in 1991, this document specifies the standards for commercial building
telecommunications wiring in North America. The standard specifically addresses the type of wiring to use, wiring
practices, terminations and connections, and cable performance standards. The current version of this standard is
568-B (April 2002).

ANSI/EIA/TIA 569 - North American commercial building standard for telecommunications pathways and spaces.
Its purposeisto standardize specific design and construction practices within and between buildings which arein
support of telecommunications media and equipment. The current version of this standard is 569-A.

ASYNCHRONOUS TRANSFER MODE (ATM) - A high speed cell-based switching and multiplexing technology
based on segmentation of voice, data and video into fixed packets (cells).

ATTENUATION - A reduction in strength or deterioration of an electrical signal asit passes through atransmission
medium. Attenuation generally increases with frequency, cable length and the number of connectionsin acircuit.
Attenuation is measured in decibels (dB). In optical fiber, adiminution of the signal as afunction of length traveled.

AUTOTEST - A pre-programmed series of tests and pass/fail criteria used by a hand-held cable test device to
determine and certify the category of performance of data cabling.

BACKBONE - The part of apremises distribution system that carries the heaviest traffic. Includes amain cable route
and facilities for supporting the cablefromthe MCto IC, ICto HC, or ERto MC, IC, or TR.

BANDWIDTH - In electrical transmission systems, the range between the highest and lowest frequencies of a
transmission channel. A measure of the information capacity of the transmission channel. The measured difference
at some Frequency between Cross-talk and Attenuation. Bandwidth varies with the type and method of transmission.
Bandwidth is measured in Hertz.

BARRIER - A permanent partition installed in a cable raceway or housing that provides compl ete separation
of the adjacent compartment.

BASEBAND - A network in which the entire bandwidth of the transmission medium is used asasingle
digital signal.

BEND RADIUS - The radius a cable can bend before the risk of breakage or increase in attenuation occurs.
Or, the allowable radius a cable can be bent per aparticular Standard.

BER - Bit Error Rate is calculated as follows: The data packet sent, minus the data packet received, divided
by the data packet transmitted.

BICSI - Building Industry Consulting Services International. BICSI, a not-for-profit telecommunications
association, isaworld-wide resource for technical publications, training, conferences, and registration
programs for low-voltage cabling distribution design and installation. BICSI has over 20,000 members
residing in 85 nations.

BIT - A contraction of the term binary digit. A bit can be either 0 or 1 and is the smallest possible unit of information
indigital code.
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BIT/S (BPS) - Bits per second. A measure of speed or datarate. Often combined with metric prefixes such
as Kbps (kilo or thousands of bits per second) and Mbps (mega or millions of bits per second).

BNC - A bayonet-locking connector used to terminate coaxial cables. There is some disagreement as to
whether BNC is anacronym for Bayonet-Neill-Concel man or Bayonet Nut Coupler.

BONDING - The permanent joining of metallic parts to form an electrically conductive path that will assure
electrical continuity and the capacity to conduct safely any current likely to be imposed on it.

BROADBAND - A network in which the bandwidth can be shared by multiple simultaneous signals that are
encoded with radio frequency modulations.

BUFFER COATING - Protective material applied to optical fibers.

BUILDING ENTRANCE AREA - The areainside a building where telecommunications cables enter and
leave (see Telecommunications Entrance).

BUS - 1) A data path shared by many devices. 2) A linear network topology in which all workstations are connected
to asingle cable. On abus network, such as Ethernet, all workstations receive all transmissions; only the workstation
that the information is addressed to will use the information. contrast with ring and star.

BYTE- A collection of bits operated upon as a unit, usually 8 bitslong. Often used to represent one character. Also
used to measure the capacity of storage devices.

CABLE TESTER - A handheld electronic device that is used to measure the electrical and physical properties of
network cabling. Used commonly to certify cabling to known standards, or as a troubleshooting tool.

CAMPUS - A premises containing more than one building adjacent or near to one another.

CAMPUSBACKBONE CABLE- The communications cable that is part of the Campus Backbone Subsystem and
that is placed between buildings. There are four methods of installing campus backbone cable: in-conduit (in
underground conduit), direct-burial (in trenches), aerial (on poles), and in-tunnel (in steam tunnels).

CAPACITANCE - The property of asystem of conductors and dielectrics that permits the storage of electrically
separated charges when potential differences exist between the conductors.

CATEGORY OF PERFORMANCE — Copper cable and connector hardware components, aswell as link and
channels, are rated to performance categories as defined by ANSI/TIA/EIA. Asof April 2002, the
ANSI/ANSI/TIA/EIA 568-B Commercia Building Telecommunications Cabling Standard defines only two categories
of performance for new construction: Category 5e and Category 3. Category 6 is expected to be published sometime
later in 2002 or 2003. For Category 5e, acceptable electricals for the components and link & channel are defined for
frequencies up to and including 100 MHz, and no farther. For Category 3, those electricals are defined for
frequencies up to and including 16 MHz.

CATV (COMMUNITY ANTENNA TELEVISION) - A method of delivering high quality television reception by
transmitting signals from a central antennathroughout the community via coaxial cable. CATV is abroadband
transmission facility which generally uses a 75W coaxial cableto carry numerous frequency-divided TV channels
simultaneously.

CCTV (CLOSED CIRCUIT TELEVISION) - In general, avideo channel which is broadcast to alimited number of
locations. Often used in security applications.

CHANNEL - The end-to-end transmission path from equipment cord end in the TR to the patch cord end in the WA.
Per ANSI/ANSI/TIA/EIA 568-B.2-1 (pending) the Channel includes up to 328’ of horizontal cable; awork areacord; a
telecommunications outlet or connector; an optional transition point or consolidation connector; and two connection
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(cross-connect) connected by a patch cord and an equipment cord in the telecommunications room. When a
maximum horizontal length of 328’ is used, then the total length of the equipment cord, patch cord and work area cord
should not exceed 33'.

CHARACTERISTIC IMPEDANCE - The impedance that an infinitely long transmission line would have at itsinput
terminal. If atransmission lineisterminated in its characteristic impedance, it will appear (electrically) to be infinitely
long, thus minimizing signal reflections from the end of theline.

CIRCUIT - 1) (Communications) A bi-directional communications path between two pieces of associated equipment.
2) (Power) An arrangement of conductors, devices and utilization equipment (loads) such that current will pass
through them.

CLADDING - The material surrounding the core of afiber optic cable. The cladding must have alower index of
refraction than the corein order to contain the light in the core.

CLOSED ARCHITECTURE - An architecture that is compatible only with hardware and software from asingle
vendor. Contrast with Open Architecture.

COAXIAL CABLE- A type of communication transmission cable in which a solid center conductor is surrounded by
an insulating spacer which in turnis surrounded by atubular outer conductor (usually abraid, foil or both). The
entire assembly is then covered with an insulating and protective outer layer. Coaxial cables have awide bandwidth
and can carry many data, voice and video conversations simultaneously. Commonly used for Cable TV (CATV) or
older computer networks.

CONDUIT - A rigid or flexible metallic or nonmetallic raceway of circular cross section in which cables are housed for
protection and to prevent burning cable from spreading flames or smoke in the event of afire.

CONNECTOR — A device that connects wire or fiber in cable to equipment, other wires or fibers.

CONNECTING BLOCK - A plastic block that houses metal wiring terminals to provide a connection between two
groups of wires. Connecting blocks have Insulation Displacement Connectors so insulation removed prior to
termination is not required. Mgjor block types are 110 and 66.

CONSOLIDATION POINT - An interconnection between horizontal cables that extends from building pathways to
the work area, typically used to support frequent rearrangement of open office furniture clusters.

CORE - The central region of an optical fiber through which light is transmitted.

CROSS CONNECT - A facility enabling the termination of cable elements and their interconnection and/or cross-
connection, primarily by means of apatch cord or jumper.

CROSS CONNECTION - A connection scheme between cabling runs, subsystems, and equipment using patch
cords or jumpers that attach to connecting hardware on each end.

CROSSTALK - The phenomenon in which asignal transmitted on one circuit or channel of atransmission system
creates an unwanted signal in another circuit or channel, generally related to wire placement, shielding, and
transmission techniques. Crosstalk interferes with the desired data signal. Thelevel of unwanted crosstalk in
network cabling can be determined by the use of handheld testers.

DECIBEL (DB)- A unit for measuring the relative strength of asignal. Usually expressed as the logarithmic ratio of
the strength of atransmitted signal to the strength of the original signal. A 3 dB increasein signal strength istwice
theoriginal signal. A 3 dB decreaseishalf theoriginal signal.

DELAY - In data communications, the time between transmission and reception of asignal. Usually expressed in
nanoseconds. Also see Propagation Delay.
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DELAY SKEW - The differencein time between the arrival (reception) of adatasignal and subsequent related data
signals. Usually expressed in nanoseconds.

DROP CABLE - The cable which allows connection and access to and from the trunk cables of a network such as
the cables that connect individual PCsto the buson abus LAN.

DEMARCATION - A point at which two services may interface and identify the division of responsibility, such as
the point of interconnection between telephone company facilities and the user’ s terminal equipment.

DUAL DUPLEX - Simultaneous bi-directional transmission over the same wire pair.

EIA (ELECTRONIC INDUSTRIES ASSOCIATION) - A consultative group of manufacturers recognized asthe
standards writing group in the United States for el ectronic equipment.

ELFEXT - Equal Level Far End Crosstalk; a measure of the unwanted signal coupling, expressed in dB relative to the
received (attenuated) signal level, from atransmitter at the far end into the neighboring pairs measured at the near
end. Characterizing ELFEXT isimportant for cabling linksintended to support 4 pair, full-duplex network
transmissions.

EMI/RFI (ELECTROMAGNETIC INTERFERENCE/RADIO FREQUENCY INTERFERENCE) - Theinterferencein
signal transmission or reception resulting from the radiation of undesirable electrical or magnetic fields.

ENTRANCE FACILITY - The Entrance Facility is an entrance to the building for both public and private network
service cables, including the entrance point at the building wall and continuing to the entrance room or space.

EQUIPMENT ROOM (ER) - An Equipment Room is a centralized space for housing tel ecommunications equi pment.
Itisdifferentiated from the Telecommunications Room by the type of equipment used and the room serves a building
or multiple buildingsin a campus environment.

ETHERNET - A baseband local area network used for connecting computers and terminals, etc., within the same
building. Ethernet was marketed (and trademarked) by Xerox and developed jointly by Digital Equipment Corporation,
Intel and Xerox. It isthe basisfor the |EEE Standard 802.3. It employs CSMA/CD as the network access method, and
ispopularly deployed as 10BASET, 100BASET, and 1000BASET, where 10, 100, or 1000 isthe datatransfer ratein
megabits/second, BASE indicates Baseband transmission, and T signifies Twisted Pair as the medium.

FAR END CROSSTALK (FEXT) - Measure of unwanted signal coupling froma transmitter at the far end into
neighboring pairs measured at the near end.

FERRULE - A component of afiber optic connection that aligns and protects the stripped end of afiber.

FIBER LOSS (Optical Loss) - The attenuation (decrease) of the light signal in optical fiber transmission. Optical loss
isdirectly related to the length of fiber and the quality and number of connections and splicesin afiber segment.

FIBER OPTICS - The technology in which communication signalsin the form of modulated light beams are
transmitted over aglass or plastic fiber transmission medium, and then demodulated to electrical signals by alight
sensitive receiver.

FIRE-RATED POKE-THROUGH - A cable distribution device which isfitted through a pre-drilled core hole in the
floor and allows cables to be fed from the floor below.

FLOOR BOX - A cast iron, stamped steel or nonmetallic box placed in the concrete floor (prior to pouring the
concrete slab) of abuilding which isfed via conduit and used to house voice, data, power and video connections.

FULL DUPLEX - Simultaneous bi-directional signal transmission.

FURNITURE CLUSTER - A contiguous group of personal work areas, usually constructed from furniture, typically
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including partitions of other space division, work surfaces, storage and seating. The work area cluster does not span
aisles; all components arein contact or close proximity.

GSFIC - Georgia State Finance and Investment Commission
GTA — Georgia Technology Authority.
GHZ (GIGAHERTZ) - A unit of frequency equal to one hillion Hertz (1,000,000,000 Cycles per Second).

GROUNDING CONDUCTOR - The conductor used to connect the grounding electrode to the building’s main
grounding busbar.

GROUNDING ELECTRODE - A conductor of agroup of conductors (usually arod, pipe or plate) in direct contact
with the earth providing alow impedance connection to the earth.

HALF DUPLEX - A circuit which provides transmission alternately in either direction.
HEADROOM - The number of decibels by which a system exceeds the minimum defined requirements.
HERTZ (HZ) - A unit of frequency or bandwidth equal to one cycle per second.

HOME RUNS - A pathway or cable between two |ocations without a point of accessin between. Characterized in Star
Topologies.

HORIZONTAL CABLING - The cabling between and including the telecommunications outl et/connector and the
horizontal cross connect.

HORIZONTAL CROSS CONNECT (HC) - A cross connect of horizontal cabling to other cabling, i.e., horizontal,
backbone, equipment.

HUB - Connection point for circuits or a network. Hubs may be active or passive

HYBRID CABLE - An assembly of 2 or more cables of the same or different types or categories covered by one
overall sheath.

IEEE - Institute of Electrical and Electronics Engineers.

IMPEDANCE - A unit of measure, expressed in Ohms, of the total opposition (resistance, capacitance and
inductance) offered to the flow of an alternating current.

INFRASTRUCTURE, TELECOMMUNICATIONS - A collection of those telecommunications components, excluding
equipment that together provides the basic support for the distribution of all information within abuilding or campus.

I SO - International Standards Organization. The body which promotes the devel opment of worldwide standards.
INSERTION LOSS- The reduction in the amount of power received before and after the insertion of a component
(i.e., connector, coupler or splice) into a previously continuous transmission line. Optical fiber insertion lossis
referred to as ‘ power loss'.

INSULATION DISPLACEMENT - A type of wireterminal that requires no wire stripping; when the wireis correctly
attached, itsinsulation is displaced (pierced) to form a connection. A popular form of insulation displacement

termination isthe 110 system.

INTERCONNECTION - A connection scheme that provides for the direct connection of a cable to another cable or
to an equipment cable without a patch cord or jumper.
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INTERMEDIATE CROSS CONNECT (IC) - A cross connect between first level and second level backbone cabling.

ISDN - Switched network providing end-to-end digital transparency transmitting voice and data over the same
transmission facilities.

JACK - A receptacle used with a plug to make electrical connection between communication circuits. Jacks are
considered the female component of ajack/plug connector. Jacks are typically used at the work area.

JACKET - Theflexible covering of acable, used to protect the color-coded conductorsinside. Also referred to asa
cable's "sheath".

JUMPER - An assembly of twisted pairs without connectors used to join telecommunicationscircuits/links at the
Ccross connect.

LEC (LOCAL EXCHANGE CARRIER) - A private communications utility company or a government organization
that furnishes servicesto the general public. It istypically licensed or regulated by a state or federal government

agency.

LED (LIGHT EMITTING DIODE) - A semiconductor diode which emits light when a current is passed through it. In
lightwave transmission systems, LEDs or lasers are used as light sources.

LINK - Thelink isregarded as the permanent portion of the cabling system. A test configuration for the link
consists of up to 90m (295) of horizontal cabling, atelecommunications outlet/connector, and up to two
Cross connect connections in atelecommunications room. The link specifically excludes patch cords and
equipment cords.

LOCAL AREA NETWORK (LAN) - A non-public data communications network confined to alimited geographic
area used to provide communication between computers and peripherals.

LOOPBACK - A type of diagnostic test in which a transmitted signal isreturned to the sending device after passing
through a data communications link or network. This test allows the comparison of areturned signal with the
transmitted signal.

L OSS - Reduction in signal strength, expressed in decibels (dB). Opposite of gain.

MAIN CROSS CONNECT (MC) - A cross connect for first level backbone cables, entrance cables, and equipment
cables.

MHZ (MEGA HERTZ) - A unit of frequency equal to one million Hertz (1,000,000 Hertz).

METROPOLITAN AREA NETWORK (MAN) - An extended LAN operating within a metropolitan area and provides
an integrated set of servicesfor real-time data, voice and image transmission.

MICRON - A unit of length equal to one millionth of a meter (.000001 meter). Short for micrometer.
MIPS - Millions of instructions per second. A measure of processing power.

MODEM (MODULATOR DEMODULATOR) - A device which converts digital signalsto analog signals (and vice-
versa) for transmission over the telephone network, which usually is analog.

MT-RJ - A small form factor fiber connector that features a high-density design and RJ45 locking mechanism.

MULTIFIBER CABLE- An optical fiber cable containing two or more fibers, each providing a separate information
channel.

MULTIMEDIA - A means of conveying information with components in different media such as voice, music, text,
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graphics, image and video.

MULTIMODE OPTICAL FIBER - An optical fiber that will allow many bound modesto propagate. The fiber may be
either agrade-index or step-index fiber. Typically used in premise environments only. Multimode Fiber cores are
typically either 62.5 or 50 micronsin diameter. See Single Mode Fiber.

MUTOA - A Multi-User Telecommunications Outlet Assembly, used to facilitate furniture rearrangement in open
office areas. Defined by ANSI/ANSI/TIA/EIA 568B.

NANOSECOND (NS) - One hillionth of a second.

NATIONAL ELECTRICAL CODE (NEC) - A nationally recognized safety standard for the design, construction, and
maintenance of electrical circuits.

NETWORK - A formalized definition of the structure and protocols of a computer network.

NETWORK INTERFACE - The point of interconnection between telephone company communications facilities and
terminal equipment, protective apparatus or wiring at a subscriber’s premises.

NEXT (NEAR END CROSSTALK) - Electrical noise coupled from different wire pairs within acommon sheath.

NODE - In general, any point of interconnection to a network where serviceis provided, used or communication
channels are interconnected.

NOI SE- Random electrical signals, introduced by circuit components or natural disturbances, which degrade the
performance of acommunication channel.

OPEN ARCHITECTURE - An architecture that is compatible with hardware and software from any of many vendors.

OPEN OFFICE- An officewhich afloor space division is provided by furniture, furniture partitions, or both instead
of by building walls.

OPEN SYSYTEM INTERCONNECTION (OSl) - Aninternationally accepted framework of standards developed by
the International Standards Association, for communication between two systems made by different vendors.

OPTICAL TIME-DOMAIN REFLECTOMETER (OTDR) - An instrument that characterizes cable loss by measuring
the backscatter and reflecting of injected light as afunction of time. It is most useful for locating splices, connections,
and breaks. It isnot as useful asaFiber Optic Test Set for accurately measuring cable attenuation, and should
therefore not be used to certify an optical link.

PASSVE EQUIPMENT - Components and/or equipment that pass through an active signal.

PATCH CORD - A short length of copper wire or fiber optic cable with connectors on each end used to join
communications circuits as a cross connect.

PATCH PANEL - A cross connect system of mateable connectors, utilizing patch cords, that facilitates
administration.

PATHWAY - A facility for the placement of telecommunications cable.

PEDESTAL - A device usually mounted on the floor, which is used to house voice/data jacks or power outlets at the
point of use.

PERSONAL COMPUTER (PC) - A computer for personal, single-user use, as opposed to main frames or
minicomputers which are shared by many users.

174



PERMANENT LINK - The transmission path between two mated interfaces of cabling, excluding equipment cables,
work area cables and cross-connections.

PHYSCAL LAYER - Withinthe OSI Model, the lowest level (Level 1) of network processing, below the link layer,
concerned with the electrical, mechanical, and handshaking procedures over the interface that connectsadeviceto a
transmission medium.

PLENUM — In building construction, the space that is used for air circulation in heating and air conditioning systems,
typically between the structural ceiling and the suspended ceiling or under araised floor. The plenum space is often
used to house the communication cables for the building's tel ecommunications network... In those instances, Plenum
cable must be used.

PLENUM CABLE - Plenum cable is coated with afire-retardant coating (usually Teflon) so that in case of afireit
does not give off toxic gasses and smoke as it burns. Required for usein plenum areas.

PLUG - The male component of a connection. Provides a method for connecting wiresto ajack. It istypically used
on one or both ends of equipment cords or on wiring for interconnects or cross connects.

POINT TO POINT TRANSMISSION - An uninterrupted connection between two pieces of equipment.
PORT - A functional unit of a node through which data can enter or |eave a data network...

POWER METER — The most effective tool to measure light lossin afiber optic link. Typically used to describe atest
set used to accurately measure optical lossin afiber optic link. Comprised of alight source, capable of injecting light
at different frequenciesinto the fiber link; and the power meter itself, which when properly calibrated will display the
amount of optical lossfor that link.

POWER/COMMUNICATIONS POLE - A raceway placed between the ceiling and floor used in conjunction with a
ceiling distribution system for the purpose of distributing communication and power servicetoawork area. Also
called Utility Pole, Service Pole or Ceiling Drop Pole.

POWERSUM CROSSTALK - A measure of the combined crosstalk on areceive pair from all near end disturbers
operating simultaneously.

PREMISES CABLING - The entire cabling system on the user’ s premises used for transmission of voice, data, video
and power.

PRINTED CIRCUIT - A copper foil circuit formed on one or both faces of an insulating board to which circuit
components are soldered. The copper foil pattern servesto connect components and is produced either by etching
or plating.

PRIVATE BRANCH EXCHANGE (PBX) - A private telephone switching system, usually located on a customer’s
premises connecting acommon group of lines from one or more central officesto provide service to a number of
individual phones. Now used interchangeably with PABX (Private Automatic Branch Exchange).

PROPAGATION DELAY - Thetimeit takes for asignal to travel from one point on acircuit to another.

PROTOCOL - A formal set of conventions governing the format and control of inputs and outputs between two
communication devices or processes.

PVC - Polyvinyl Chloride. A type of plastic commonly used for cladding telecommunications cable.

PUBLIC SWITCHED NETWORK - Any common carrier network that provides circuit switching between public
users, such asthe public telephone network, telex or MCI’ s Execunet.

RACEWAY - Any channel designed for holding wires, cables or busbars such as conduit, surface raceways, cellular
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floors or cable troughs.

RBOC (REGIONAL BELL OPERATING COMPANY) - One of the seven Bell operating companies that were formed
during the divestiture of AT&T.

RCDD - The Registered Communications Distribution Designer is a professional status granted by BICSI based on
knowledge of the telecommunications wiring industry.

REPEATER - In digital transmission, equipment that receives apulse train, amplifiesit, re-timesit, and then
reconstructs the signal for retransmission.

RETURN L OSS - The measure of the reflected energy caused by impedance mismatchesin a cabling system.

RISER - The conduit or path between floors of abuilding into which telephone and other utility cables are placed to
bring service from one floor to another.

RJ (REGISTERED JACK) - Registered Jack (RJ) wiring configurations developed by the Bell System for connection
of customer premises equipment to the public network. Registered jacks serve telephone and data applications and
areregistered with the FCC. The most common types are: RJ45 and RJ11.

SC - Designation for an optical connector featuring a 2.5mm physically contacting ferrule with a push-pull mating
design. This connector is recommended in the ANSI/TIA/EIA -568-A Standard for structured cabling.

SFF (SMALL FORM FACTOR) - A ANSI/TIA/EIA approved fiber adapter/connector system that providestwo fiber
strandsin asurface area similar to UTP (RJ-style) connection.

SHIELD (SCREEN) - A metallic layer usually in the form of abraid or foil surrounding one or more electrical
conductorsto insulate them from electromagnetic interference.

SINGLEMODE OPTICAL FIBER - An optical fiber that will allow only one mode to propagate. Thisfiber istypically
astep index fiber and typically has a core diameter of 8.3 microns.

S_EEVES- Short lengths of rigid metal pipe, approximately 4 in. (10.1 cm) in diameter, located in the
telecommunications room (TR), which allow cablesto pass from floor to floor when TRs are vertically aligned.
Sleeves also provide for easy pulling of cable.

SLOTS - Openingsin the floor of riser telecommunications closets that allow cables to pass thorough from floor to
floor when closets are vertically aligned. A slot accommodates more cables than an individual sleeve.

SPLICE - Thejoining of two or more cables by connecting the conductors pair to pair. Not allowed with twisted pair
cables per the 568B Standard.

ST - Designation for the “ straight tip” connector developed by AT&T. This optical connector features a physically
contacting non-rotating 2.5mm ferrule design and bayonet connector-to-adapter mating.

STAR - A physical point to point network topology.

STRUCTURED CABLING SYSTEM - A telecommunications cabling system, capable of supporting awide range of
applications. Generic cabling can be installed without prior knowledge of the required applications. Application-
specific hardware is not a part of generic cabling.

SUBMINATURE D CONNECTOR - A family of multi-pin data connectors used in RS232-C communications. The
connectors are availablein 9, 15, 25 and 37 pin configurations. Sometimes referred to as DB9, DB15, DB25 and DB37
connectors respectively.

SURGE SUPPRESSION - The process by which transient voltage surges are prevented from reaching sensitive
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€l ectronic equipment.

SURFACE RACEWAY - A cable distribution method in which channels containing cables are run along or withinthe
baseboards of a building.

SWITCHING - A function carried out by a switching hub, alleviating traffic by making virtual connections between
transmitting and receiving nodes.

T1- A digital transmission link with 1.544 Mbps bandwidth. T1 operates on twotwisted pairs and can handle 24
voice conversations, each digitized at 64 Kbps. More voice channels are avail able with advanced digital voice
encoding techniques.

T1CARRIER - The AT&T digital transmission system which transmits dataat 1.544 Mbps (Seeaso T1).

TELECOMMUNICATIONS - For the purposes of this Glossary, aterm encompassing voice, audio/visual, and data
communicationsin the form of coded signals transmitted over media.

TELECOMMUNICATIONSOUTLET - A device where the horizontal cable terminatesin the Work Area (WA). The
telecommunications outlet provides the interface to the work area cabling.

TELECOMMUNICATIONSROOM (TR) - A Telecommunication Room is an enclosed space for housing
telecommunications equipment, cable terminations and cross-connect cabling. Typically, thisroom is used as the
location of the horizontal cross-connect and serves afloor.

TELECOMMUNICATIONSENTRANCE - The point where telecommunications lines enter or |eave the building.

TERMINATION - The act of attaching connectors to bare cabling. In the case of data cabling, terminations must be
in accordance with standard wiring codes and standards.

TOPOLOGY - The geometric description of the physical or logical connections of a telecommunications system.
Typically described as bus, ring or star.

TRANSCEIVER - A single device capable of both sending and receiving information.

TRANSIENT - An abrupt change in voltage, of short duration, which may cause signal impairments, loss of memory
or physical damage to equipment.

TRANSMISSION MEDIA - Anything such aswire, coaxial cable, fiber optics, air or vacuum, that is used to carry an
electrical signal.

TRUNK - A specialized communications path between two points, one of them usually being a tel ephone company
central office or switching center.

TWISTED PAIR CABLE- A type of communication transmission cable in which two individually insulated wires are
twisted around each other to reduce induction (thus interference) from one wire to the other. The pair may be
surrounded by a shield, insulating jacket or additional pairs of wires.

USOC - Universal Service Ordering Codes (USOC) are a series of Registered Jack (RJ) wiring configurations
developed by the Bell System for connection of customer premises equipment to the public network.

UTP — Unshielded twisted pair copper cable.

WAVELENGTH - The length of an electromagnetic waveform as measured from any point on one waveto the
corresponding point on an adjacent wave, such as from crest to crest. Wavelength isinversely proportional to
frequency.
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WIDE AREA NETWORK (WAN) - A communications network designed to serve hundreds or thousands of miles
using common carrier-provided lines, such as the nationwide telephone network. Compare with LAN.

WIDEBAND - A communications channel or medium having a bandwidth sufficient to carry multiple voice/video or
data signals simultaneously.

WORK AREA /WORK STATION (WA) - A building space where the occupants interact with telecommunications
equipment.
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Codes and Standards

» Federal Aviation Administration FCC Docket 21006— Frequency Accuracy. Washington, D. C.: Federal Aviation
Administration.

» Federal Communications Commission Code of Federal Regulations (CFR) — 10CFR47, Part 76.605.
* Signal Quality for CATV Washington, D. C.: Federal Communications Commission.

* Institute of Electrical and Electronics Engineers, Inc. Standards and Guidelines New Y ork: Institute of Electrical and
Electronics Engineers, Inc.

* National Fire Protection Association, Inc. National Electrical Code ® 1999 ed. Quincy, Mass.: National Fire
Protection Association, Inc., 1998.

* Publications and Industry Standards Exton, Penn.: Society for Cable Telecommunications Engineers, Inc.

* ANSI/ TIA/ EIA - 492AAAB Detail Specification for 50 um Core Diameter/ 125 um Cladding Diameter Class 1a
Multimode, Graded- Index Optical Wave guide Fibers Arlington, Va.: Telecommunications Industry Association/
Electronic Industries Alliance, November 1998.

* NSI/ TIA/ EIA- 492CAAA Detail Specification for Class IVa Dispersion— Unshifted Single- Mode Optical Fibers.
Arlington, Va.: Telecommunications Industry Association/Electronic Industries Alliance, May 1998.

* ANSI/ TIA/ EIA-568B. Commercia Building Telecommunications Cabling Standard Arlington, Va.:
Telecommunications Industry Association/ Electronic Industries Alliance, October 1995.

* ANSI/ TIA/ EIA-569A A. Commercia Building Standard for Telecommunications Pathways and Spaces Arlington,
Va.: Telecommunications Industry Association/Electronic Industries Alliance, February 1998.

* ANSI/ TIA/ EIA- 606A Administration Standard for the Telecommunications Infrastructure of Commercial Buildings
Arlington, Va.: Telecommunications Industry Association/Electronic Industries Alliance, February 1993.

* ANSI/ TIA/ EIA- 758 Customer- Owned OSP Telecommunications Cabling Standard. Arlington, Va.:
Telecommunications Industry Association/ Electronic Industries Alliance, February 1999. Telcordia Technologies,
Inc. (Bellcore). TR- TSY- 000100 Issue Bulletin. Morristown, N. J.: Telcordia Technologies, Inc. Replaced by GR- 421-
CORE, Generic Requirements for Metallic Telecommunications Cables, December 1998.

* TR- TSY- 000107 Issue 2 Bulletin. Morristown, N. J.: Telcordia Technologies, Inc. Replaced by GR-421- CORE,
Generic Requirements for Metallic Telecommunications Cables, December 1998.

» American National Standards Institute. ANSI T1.311. American National Standard for Telecommunications— DC
Power Systems— Telecommuni cations Environmental Protection New Y ork: American National Standards Institute,
1998.

* ANSI T1.313. American National Standard for Telecommunications— Electrical Protection for Telecommunications
Central Officesand Similar Type Facilities. New Y ork: American National Standards Institute, 1998.

* ANSI/ |EEE Standard 142. Recommended Practice for Grounding of Industrial and Commercial Power Systems. New
York: Institute of Electrical and Electronics Engineers, Inc., 1991. Also known asthe |EEE Green Book.

» ANSI/ IEEE Standard 241. Recommended Practices for Electrical Power Systemsin Commercial Buildings. New Y ork:
Institute of Electrical and Electronics Engineers, Inc., 1990. Also known asthe |EEE Gray Book.

180



» ANSI/ |EEE Standard 446. Recommended Practice for Emergency and Standby Power Systems for Industrial and
Commercial Applications. New Y ork: Institute of Electrical and Electronics Engineers, Inc., 1987. Also known asthe
| EEE Orange Book.

» ANSI/ |EEE Standard 1100 Recommended Practice for Powering and Grounding Sensitive Electronic Equipment in
Industrial and Commercia Power Systems New Y ork: Institute of Electrical and Electronics Engineers, Inc., 1999. Also
known as the | EEE Emerald Book.

» American National Standards Institute/ National Fire Protection Association, Inc. ANSI/NFPA - 70 National
Electrical Code ®. Quincy, Mass.: National Fire Protection Association, Inc., 1999.

» American National Standards Institute/ Telecommunications Industry Association/ Electronic Industries Alliance

* ANSI/ TIA/ EIA- 607 Commercia Building Grounding and Bonding Requirements for Telecommunications.
Arlington, Va.: Telecommunications Industry Association/Electronic Industries Alliance, August 1994.

Selected Guidelines

Argonne National Laboratory, Electronics and Computing Technologies Division, Specifications for OSP
Telecommunications Facilities, “Installation of Copper and Fiber Optic Cable Systems’, November 1997,
http://www.ect.anl.gov/tel ecommuni cations/outsi deplantspecs.htm

Bucknell University, “Wiring Specifications, Section 17100 — Network Communications Systems”, June 1998
http://www.isr.bucknell.edu/network/powerpoint/wiringspecifications

The University of Californialrvine, Network and Academic Computing Services, Network and Telephone Services,
“Project Planning Guidelines’, June 2000

California State University, “ Telecommunications Infrastructure Planning Guidelines’,
http://www.cal state.edu/tier3/PPD/AE/Design_STDS.html.

The University of Chicago, “ Structured Cabling Specifications, Universal Wiring Plan”, September 2000

The University of Connecticut, “ Telecommunications Design Guide and Standards”,
http://www.comm.uconn.edu/tscontents.htm

East Carolina University, “ Telecommunications Standards’, June 2001

Emory University, “General Building Specifications for NetCom, Communications Standards’, December 2000

The University of Florida, Physical Plant Division, “Telecommunications Construction Standards”, August 2001,
http://ppd.ufl.edu/tel ecommuni cations/tel ecom-construction.html

The University of Georgia, Policy 33.4, “ Cabling Specifications for Telephone, Dataand Video Services’,
http://www.uga.edu/netinfo

The Board of Regents of the University System of Georgia, “Facilities Guidelines for Instructional Technology”,
December 2001

Houston Independent School District, Offices of Technology and Information Services, “HISD Network Cabling
Standards’, , January 2000,
http://dept.houstonisd.ora/technol ogy/hisd%20network%
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Indiana University Southeast, “ Technical Standards for Telecommunications Distribution Facilities’, June 1993

The University of Kentucky, Communication and Network Systems, “Telecommunications Standards’, Revision 4.0,
January 2002

The State of Minnesota, Inter Technologies Group, Building Infrastructure Standards for State Owned Buildings,
September 2000

The State of North Carolina, State Telecommunications Services, “STS-1000 Telecommunications Wiring Guidelines”’,
http://www.its.state.nc.us/about/divisions/| TS/Forms/ST S1000. pdf

Commonwedlth of Virginia, Department of Technology Planning, Information Technology Resource Management,
“Networking, Telecommunications and Cabling Standard”, http://www.cim.state.va.us/pubs/standards/ NET2001-01-
1- NetworkingTelecommunicationsAndCablingStandard.doc

Oakland Unified Schoal District, Research and Development Laboratory for Learning Technologies (Technology
Services Department), “ System Installation and Wiring Guide”, January 2, 2001,
http://webtest.ousd.k12.ca.us/svrapps/ousdgs/default.asp

Sacramento Municipal Utility District, “Electric Service Requirements, Section V, Customer-Owned Service Poles,
Engineering Specification TO05”, August 2001

The State of Washington, Department of Information Services, “ Architecture Standards, Computing and
Telecommunications’, http://www.wa.gov/dis/portfolio/computingandtel ecommstands.htm December 2000

The University of Waterloo, Waterloo Canada, “ Cable Plant Procedures and Guidelines’, Rev 2.0, December 2001

Other Refer ence Sour ces

Building Industry Consulting Service International (BICSI) - Telecommunications Distribution Method Manual
(TDMM) 9th Edition

BICSI Customer Owned OSP Manual 1999

BICSI Cabling Installation Manual 2nd Edition

BICSI LAN Design Manual 1999

Telecommunication Industry Association (TIA) - Telecommunications standards

Underwriters Laboratory (UL) - Testing organization (safety)

Occupational Safety and Health Administration (OSHA) — Worker Safety

National Electric Code (NEC) — Intrabuilding electrical safety

National Electric Safety Code (NESC) - Interbuilding electrical safety

Building Industry Consulting Service International (BICSI) - Telecom trade association & developer of TDM manuals

American National Standards Institute (ANSI) - Standards
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American Insurance Association (AlA)- Insurance standards for buildings and infrastructure
Insulated Cable Engineers Association (ICEA) - Manufacturer’ s organization that writes specifications for cable
Building officials and Code Administration (BOCA) - Building Codes

National Fire Protection Association (NFPA) - Fire safety codes

National Institute of Standards and Technology (NIST) - Technology Standards

ATM Forum - Standards body for ATM standards

International Organization for Standards (I SO) - Produces standards documents

Institute of Electrical and Electronics Engineers (IEEE) - Electronics, Telecom, and Electrical standards
Federal Communications Commission (FCC)

The Americans Disabilities Act (ADA) - Federal Regulation

Bell Operations and Construction Standards (BOCS) - Outside/Entrance Plant/USOC

AT&T Plant Standards- Outside/Entrance Plant

Rural Utilities Services Specifications (RUS) - PE_89 OSP Cable

Division17.net
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APPENDIX C —GTA/RCDD
CONTACT INFORMATION
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GTA District Offices

2% Rome
___|Athens
[|Atlanta
L__IMilledgeville
¥ Augusta

i savannah
[ Albany

[ |Columbus

B Dstict D¥ficss

Bill Newman, RCDD — Atlanta, Rome, Athens — 404 -??7? - ?2???
Glenn Bishop, RCDD — Albany Columbus — 229-430-7808

Sean King, RCDD — Augusta, Milledgeville, Savannah — 912-445-1369
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